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(54) MOBILE COMMUNICATION SYSTEM

(57) In a communication system that transmits
broadcast data from a base station, a judgment stand-
ard for determining whether broadcast data is transmit-
ted to each zone is held and the transmission and trans-
mission stoppage of the broadcast data are controlled

for each zone in accordance with the judgment stand-
ard. Furthermore, a judgment standard for determining
the type of a wireless channel for transmitting the broad-
cast data to each zone is held, and the channel type for
transmitting the broadcast data to each zone is deter-
mined in accordance with the judgment standard.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a system for providing control of the execution and stoppage of broadcasting
services for each zone and for controlling changes to the type of wireless channel for supplying broadcasting services,
and so forth in a mobile communication system that provides broadcasting services such as broadcast and multicast
services. Here, a 'multicast' is a form of broadcasting for transmitting information to all contracted terminals and a
'broadcast' is a form of broadcasting for transmitting information to all terminals irrespective of contract.

BACKGROUND ART

[0002] Fig. 1 shows the constitution of broadcast services and multicast services of a conventional mobile commu-
nication network. Broadcast data and multicast data from an information distribution device 1 reaches a wireless net-
work control device 3 via a fixed communication network 2 and a core network 2a that constitutes a switching network
and is transmitted from all the base stations 4a, 4b, ... in the service area to all the mobile devices 5 in the zone via
the wireless network control device 3.
[0003] In the case of a conventional broadcasting method of this kind, broadcasting data is transmitted unconditionally
from all the base stations in the service area. Further, when the service area (referred to as cell) of the base station is
converted into sectors, broadcasting data is transmitted unconditionally to the sectors. For this reason, even in a case
where a terminal receiving services does not exist in the cell or sector (generally referred to as the 'zone'), transmission
is performed from the base stations to an area where no terminal exists and, hence, there is the problem that wireless
resources are used wastefully, the transmission power of the base station increases, and interference power increases.
[0004] Therefore, a first object of the present invention is to make it possible to use wireless resources efficiently
and reduce the transmission power and interference power of the base station.
[0005] A second object of the present invention is to perform a zone transfer in a system that uses wireless resources
efficiently without problems.

DISCLOSURE OF THE INVENTION

[0006] In the case of a first mobile communication system of the present invention, when one zone is established
by combining one or more service areas or when the service areas are divided into a plurality of zones, a judgment
standard (whether a terminal receiving a supply of services exists or not, for example) is established for each zone
and broadcast data and multicast data, and so forth, are not transmitted from the base station to zones where the
standard is not fulfilled (a terminal does not exist). Accordingly, in one zone, when the standard is not fulfilled, the
transmission of broadcast data and multicast data is not performed and, therefore, the wireless resources in the zone
can be used efficiently.
[0007] Further, when, as a result of movement by a terminal receiving a supply of services, the terminal exists in a
region that also allows services to be received from a base station in another zone and the terminal requests wireless-
channel data transmission from the base station, the data is transmitted on the wireless channel from the base station
on the basis of the request. Alternatively, a network device detects the fact that the terminal receiving the supply of
services exists in a region that allows services to be received from the other zone and the data is transmitted on a
wireless channel from the base station of the other zone. Thus, a zone transfer in a system that uses wireless resources
efficiently can be implemented without problems.
[0008] In a second mobile communication system of the present invention, when one zone is established by com-
bining one or more service areas or when the service areas are divided into a plurality of zones, a judgment standard
is established for each zone and the type of wireless channel (dedicated physical channel, common physical channel,
for example) is determined on the basis of the judgment result. Thus, in one zone, the optimal wireless channel for
transmitting broadcast data and multicast data can be selected in accordance with the judgment standard. Therefore,
the wireless resources in the zone can be used efficiently and the transmission power and interference power of the
base station can be reduced.
[0009] Further, when, as a result of movement by a terminal receiving a supply of services, the terminal exists in a
region that also allows services to be received from a base station of another zone and when the terminal requests a
wireless channel for the supply of services of the base station, a network device determines a wireless channel on the
basis of this request and the data is transmitted on the wireless channel. Alternatively, the network device detects the
fact that a terminal receiving the supply of services exists in a region that allows services to be received from another
zone and, determines a wireless channel when the existence of terminals is detected, and transmits the data by means
of the wireless channel. Thus, a zone transfer in a system that uses wireless resources efficiently can be implemented
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without problems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 shows the constitution of broadcast and multicast of a conventional mobile communication network;
Fig. 2 is a constitutional view of a mobile communication system that implements the broadcast and multicast of
the present invention;
Fig. 3 is a block constitutional view of a wireless network control device;
Fig. 4 is a block constitutional view of a base station;
Fig. 5 is a block constitutional view of a terminal;
Fig. 6 shows the process flow of the wireless network control device or base station of a first embodiment;
Fig. 7 shows a process flow that illustrates the operation of a terminal of the first embodiment;
Fig. 8 shows the process flow of a modified example of the first embodiment;
Fig. 9 shows the process flow for confirming the existence of terminals;
Fig. 10 shows the process flow for confirming the number of terminals;
Fig. 11 shows the process flow of the wireless network control device of a second embodiment;
Fig. 12 shows the process flow of the base station of the second embodiment;
Fig. 13 shows the process flow of the terminal of the second embodiment;
Fig. 14 shows the process flow of the wireless network control device of a first modified example;
Fig. 15 shows the process flow of the wireless network control device of a second modified example;
Fig. 16 shows the process flow of a transmission power calculation;
Fig. 17 shows the process flow of another transmission power calculation;
Fig. 18 shows the process flow of yet another transmission power calculation;
Fig. 19 shows the process flow of the terminal of a third modified example;
Fig. 20 shows the process flow of the wireless network control device of a fourth modified example;
Fig. 21 shows the process flow of an interference amount calculation of a base station;
Fig. 22 is an explanatory view of an interference power calculation when an dedicated physical channel is used;
Fig. 23 shows the process flow of the wireless network control device of a fifth modified example;
Fig. 24 is an explanatory view of a zone-switching procedure of a third embodiment;
Fig. 25 is an explanatory view of another zone-switching procedure of the third embodiment;
Fig. 26 shows the process flowof the wireless network control device of the third embodiment;
Fig. 27 shows the process flow of the movement-destination base station of the third embodiment;
Fig. 28 shows the process flow of the terminal of the third embodiment;
Fig. 29 is an explanatory view of a sequence of a modified example;
Fig. 30 is an explanatory view of another sequence of a modified example;
Fig. 31 shows the process flow of a wireless network control device of a modified example;
Fig. 32 is a modified example of Figs. 25 and 30 of the third embodiment;
Fig. 33 shows the process flow of the wireless network control device in the sequence of Fig. 32;
Fig. 34 shows the process flow of a movement-source base station;
Fig. 35 shows the process flow of a terminal;
Fig. 36 is a sequence in a case where a plurality of wireless network control devices is mounted in the embodiment
of Fig. 32;
Fig. 37 shows the process flow of a movement-source wireless network control device of the sequence of Fig. 36;
Fig. 38 shows the process flow of a movement-destination wireless network control device;
Fig. 39 is an example of a sequence in a case where a plurality of wireless network control devices is mounted in
the embodiment of Fig. 32;
Fig. 40 shows the process flow of the movement-source wireless network control device of Fig. 39;
Fig. 41 shows the process flow of the movement-destination wireless network control device;
Fig. 42 is an explanatory view of a zone-switching sequence of a fourth embodiment;
Fig. 43 is an explanatory view of another zone-switching sequence of the fourth embodiment;
Fig. 44 shows the process flow of the wireless network control device of the fourth embodiment;
Fig. 45 shows the process flow of a terminal;
Fig. 46 is an explanatory view of a measurement value report condition;
Fig. 47 is an explanatory view of a sequence of a modified example;
Fig. 48 is an explanatory view of another sequence of a modified example;
Fig. 49 shows the process flow of the wireless network control device of a modified example;
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Fig. 50 is an explanatory view of a zone-switching procedure of a fifth embodiment;
Fig. 51 is an explanatory view of another zone-switching procedure of the fifth embodiment;
Fig. 52 shows the process flowof the wireless network control device of the fifth embodiment;
Fig. 53 shows the process flow of a movement-destination base station;
Fig. 54 shows the process flow of a terminal;
Fig. 55 shows an embodiment in which a physical channel receiving a supply of multicast (broadcast) services is
switched between physical channels of a plurality of types in the sequence of Fig. 50;
Fig. 56 shows an embodiment in which a physical channel receiving a supply of multicast (broadcast) services is
switched between physical channels of a plurality of types in the sequence of Fig. 51;
Fig. 57 is an explanatory view of the zone-switching procedure of a modified example;
Fig. 58 is an explanatory view of another zone-switching procedure of a modified example;
Fig. 59 shows the process flow of a wireless network control device of a modified example;
Fig. 60 shows a modified example of Fig. 51 and 58 of the fifth embodiment;
Fig. 61 shows the process flow of a wireless network control device in the sequence of Fig. 60;
Fig. 62 shows the process flow of the terminal in the sequence of Fig. 60;
Fig. 63 is an explanatory view of a zone-switching procedure of a sixth embodiment;
Fig. 64 is an explanatory view of another zone-switching procedure of the sixth embodiment;
Fig. 65 shows the process flow of a wireless network control device of the sixth embodiment;
Fig. 66 shows an embodiment in which a physical channel receiving a supply of multicast (broadcast) services is
switched between physical channels of a plurality of types in the sequence of Fig. 63;
Fig. 67 shows an embodiment in which a physical channel receiving a supply of multicast (broadcast) services is
switched between physical channels of a plurality of types in the sequence of Fig. 64;
Fig. 68 is an explanatory view of the zone-switching procedure of a modified example;
Fig. 69 shows the process flow of the wireless network control device of a modified example;
Fig. 70 is a modified example of Figs. 64 and 68 of the sixth embodiment;
Fig. 71 shows the process flow of a wireless network control device in the sequence of Fig. 70;
Fig. 72 shows a process flow of the terminal in the sequence of Fig. 70;
Fig. 73 is an example of a sequence in a case where a plurality of wireless network control devices is mounted in
the embodiment in Fig. 70;
Fig. 74 shows the process flow of the movement-source wireless network control device in the sequence of Fig. 73;
Fig. 75 shows the process flow of the movement-destination wireless network control device in the sequence of
Fig. 73;
Fig. 76 is an example of a sequence in a case where a plurality of wireless network control devices b is mounted
in the embodiment of Fig. 70;
Fig. 77 shows the process flow of the movement-source wireless network control device in the sequence of Fig. 76;
Fig. 78 shows the process flow of the movement-destination wireless network control device in the sequence of
Fig. 76;
Fig. 79 is an explanatory view of a zone-switching procedure of a seventh embodiment;
Fig. 80 is an explanatory view of another zone-switching procedure of the seventh embodiment;
Fig. 81 shows the process flow of the terminal of the seventh embodiment;
Fig. 82 is a table illustrating specification at the time of the zone switching that is determined in the system according
to an eighth embodiment;
Fig. 83 is a table illustrating channel switching specification after the zone switching according to an eighth em-
bodiment;
Fig. 84 is an explanatory view of a zone-switching procedure of an eighth embodiment;
Fig. 85 is another explanatory view of the zone-switching procedure of the eighth embodiment;
Fig. 86 is a table illustrating specification at the time of zone switching of the first modified example;
Fig. 87 is a table illustrating channel switching specification after the zone switching according to the first embod-
iment;
Fig. 88 is a table illustrating specification at the time of zone switching of a second modified example and channel
switching specification after the zone switching;
Fig. 89 is a table illustrating specification at the time of zone switching of a third modified example and channel
switching specification after the zone switching;
Fig. 90 is a table illustrating specification at the time of zone switching of a fourth modified example and channel
switching specification after the zone switching;
Fig. 91 is a table illustrating specification at the time of zone switching of a fifth modified example and channel
switching specification after the zone switching;
Fig. 92 is a sixth modified example of the eighth embodiment;
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Fig. 93 is another example of the sixth embodiment;
Fig. 94 is a seventh modified example of the eighth embodiment;
Fig. 95 is another example of the seventh modified example;
Fig. 96 is another example of the seventh modified example;
Fig. 97 is another example of the seventh modified example;
Fig. 98 is a table illustrating correspondence between combinations of mobile-source and mobile-destination chan-
nel types, the channels communicated to the terminals and the method of implementation;
Fig. 99 is a conceptual view of a tenth embodiment;
Fig. 100 is a constitutional example of report information;
Fig. 101 is a conceptual view of an eleventh embodiment; and
Fig. 102 is a constitutional example of report information.

BEST MODE FOR CARRYING OUT THE INVENTION

(A) Overview of Inventions

(1) Overview of the First Invention

[0011] When one zone is established by combining one or more service areas or when the service areas are divided
into a plurality of zones, a judgment standard (whether a terminal receiving a supply of services exists or not, for
example) is established for each zone and, when the standard is not fulfilled (a terminal does not exist), broadcast
data and multicast data, and so forth, are not transmitted from the base station to the zone. Accordingly, in one zone,
when the standard is not fulfilled, the transmission of broadcast data and multicast data is not performed. Therefore,
the wireless resources in the zone can be used efficiently. For example, (1) a case where the judgment standard is the
existence of terminals receiving a supply of services and (2) a case where the judgment standard is the service quality,
number of services and number of terminals using the services will be described.

Supposing that the (i) judgment standard is 'the existence of terminals receiving a supply of services', the condition
according to which the judgment standard is not satisfied is 'a terminal receiving a supply of services does not
exist'. Therefore, the base station or wireless network control device does not transmit broadcast data or multicast
data unless a terminal receiving a supply of services exists in the zone.
(ii) Further, if the judgment standard is 'service quality, number of services, and number of terminals using services',
the condition according to which the judgment standard is not fulfilled is 'that the lowest service quality required
for each of these services is calculated and the transmission amount required in order to satisfy the overall service
quality exceeds the transmission amount that has been allocated to multicast (broadcast)'. In this case, the base
station or wireless network control device stops services with the smallest number of service usage terminals and
satisfies the judgment standard.

(2) Overview of the Second Invention

[0012] When one zone is established by combining one or more base station service areas or the service areas are
divided into a plurality of zones, a judgment standard is set for each zone and a wireless channel type (dedicated
physical channel, common physical channel, for example) is selected in accordance with the content of the judgment.
Thus, in one zone, it is possible to select the optimal wireless channel for transmitting broadcast data and multicast
data in accordance with the judgment standard. Therefore, the wireless resources in the zone can be used efficiently.
Judgment standards include (1) the number of terminals receiving a supply of services, (2) the transmission power
required to provide services, (3) the amount of interference produced when services are supplied, and (4) the combi-
nation of services.

(i) Supposing that the judgment standard is 'number of terminals receiving a supply of services', a and b below
may be considered as the conditions for selecting a wireless channel.

a. It can be assumed that terminals are uniformly present within a zone when there are a large number of
terminals. Accordingly, if there are a large number of terminals, a common physical channel that allows the
zone to be serviced by means of one channel is used. In a case where there are a small number of terminals,
it can be assumed that terminals only exist in partial regions of the zone. Therefore, dedicated physical chan-
nels for which a technology such as beam forming, which enables an increase in the communication capacity
within the zone, is employed, are used.
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b. When there are a small number of terminals, dedicated logical channels that enable retransmission control
are used and settings are made for efficient reception quality. When there are a large number of terminals, a
common logical channel to which increase of the retransmission traffic is neglected is employed and settings
are made to provide adequate reception quality.

A logical channel is a channel in an upper layer that is used to send and receive data between a terminal and
a wireless network and a physical channel is a channel in a lower layer that is used to send and receive data
between a base station and a terminal.
(ii) If a judgment standard is the 'required transmission power in order to supply services' , the condition for selecting
a wireless channel is to 'compare the transmission power when data is transmitted by means of a common physical
channel and the transmission power when data is sent on an dedicated physical channel and then select the
physical channel with the smaller transmission power'.
(iii) If the judgment standard is 'amount of interference that is produced when services are supplied' , the condition
for selecting a wireless channel is to 'compare the amount of interference when data is transmitted on a common
physical channel and the amount of interference when data is sent on an dedicated physical channel and then
select the physical channel with the smaller amount of interference'.
(iv) If the judgment standard is 'combination of services', the condition for selecting a wireless channel is 'in a case
where a combination of services enabling wireless resources to be used efficiently is possible, supply services
supplied on an dedicated physical channel by means of the common physical channel'.

(3) Overview of the Third Invention

[0013] The third invention is related to intermittent reception of services in a zone transfer and appears in the forms
(1) to (7) below.

(1) In the case of the system of the first invention, when a terminal receiving a supply of services moves to another
zone, transmission from the other zone is requested. Thus, because the transmission of services is executed from
the other zone in response to a request from the terminal even when the other zone is in a transmission stoppage
state, zone switching can be performed by continuing services.
(2) In the case of the system of the first invention, the network device detects the fact that a terminal receiving a
supply of services has moved to the another zone and starts transmission from the other zone even when the
other zone is in the transmission stoppage state. Thus, because movement of the terminal is detected by the
network device and the transmission of services from the other zone is performed even when the other zone is in
the transmission stoppage state, zone switching can be performed by continuing services.
(3) In the case of the system of the second invention, when a terminal receiving a supply of services moves to
another zone, the type of wireless channel whereby the terminal receives services in the other zone is requested
and the network device communicates the wireless channel type of the zone to the terminal. The terminal is thus
able to perform zone switching by continuing services.
(4) In the case of the system of the second invention, the network device detects the fact that a terminal receiving
a supply of services has moved to another zone and communicates the wireless channel type for supplying services
in the other zone to the terminal. The terminal is thus able to perform zone switching by continuing services.
(5) In the case of the system of the second invention, when a terminal receiving a supply of services moves to
another zone, the terminal changes a current wireless channel type to a wireless channel type of the other zone
in accordance with report information from the network device. Thus, because the terminal changes the wireless
channel type of services in said another zone, zone switching can be performed by continuing services.
(6) In the case of the systems of the first and second inventions, when a terminal receiving a supply of services
moves to another zone, the terminal performs the zone transfer by switching a current wireless channel to a channel
type determined by the system. That is, the terminal requests either one or both of the channel type receiving a
supply of services in said another zone or the start request of transmission, the network device communicates the
wireless channel type for supplying services to the terminal in the zone after the terminal has moved and, the
terminal, after the terminal has moved to the other zone, changes the current wireless channel type to the channel
type for supplying services in the other zone. The terminal is thus able to perform zone switching by continuing
services.
(7) In the case of the systems of the first and second inventions, when a terminal receiving a supply of services
moves to another zone, the terminal performs the zone transfer by switching a wireless channel to a channel type
determined by the system, That is, the network device detects the fact that that the terminal has moved to another
zone and notifies the terminal of a wireless channel type for supplying services in the zone following the move,
and, after moving to the other zone, the terminal changes the current wireless type to the channel type for supplying
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services in the other zone. The terminal is thus able to perform zone switching by continuing services.

(B) System constitution

[0014] Fig. 2 is a constitutional view of a mobile communication system that implements the broadcast and multicast
of the present invention and is constituted by an information distribution device 10 that distributes broadcast data or
multicast data, a wireless network control device 13 that receives the broadcast data or multicast data distributed by
the information distribution device via a fixed communication network 11 and a core network 12 and transmits the data
to the base station on a logical channel, base stations 141 and 142 that receive broadcast data or multicast data from
the wireless network control device and transmit data to the terminal on a physical channel, and a terminal 15 that
receives the broadcast data or multicast data. Although not illustrated, the wireless network control device 13 some-
times also receives broadcast data or multicast data distributed by the information distribution device 10 from the core
network 12 without the involvement of the fixed communication network 11.
[0015] The base stations also appear with the number '14' hereinafter.
[0016] Fig. 3 is a block constitutional view of the wireless network control device 13.
[0017] A core network interface portion 13a receives broadcast data and multicast data from the information distri-
bution device 11 via the core network 12 and sends the data to a data processing portion 13b.
[0018] The data processing portion 13b maps broadcast data and multicast data that is inputted from the core network
interface portion 13a and data (a terminal control signal) that is inputted from a wireless resource control portion 13c
with a logical channel. Further, the data processing portion 13b fetches a data part of an interterminal control signal
(control signal between terminals) that is inputted by a base station interface portion 13d and then sends the data part
to the wireless resource control portion 13c. In addition, the data processing portion 13b transmits/stops transmission
on the logical channel in accordance with an instruction from the wireless resource control portion 13c.
[0019] The base station interface portion 13d transmits broadcast data and multicast data that has been sent by the
data processing portion 13b, an interterminal control signal and an inter-base station control signal (control signal
between base stations) that has been sent by the wireless resource control portion 13c to the base stations 141 and
142, sends an interterminal control signal that has been sent by a base station to the data processing portion 13b and
sends the inter-base-station control signal to the wireless resource control portion 13c.
[0020] The wireless resource control portion 13c performs allocation and management, and so forth of wireless
resources (the channel type, wireless channel (code in CDMA)) for communication between base stations and termi-
nals. Further, the wireless resource control portion 13c judges the zone shift from peripheral-cell quality measurement
information from the terminal and judges the transmission/stoppage of transmission of multicast (broadcast) data. In
addition, the wireless resource control portion 13c performs processing to confirm the existence of terminals, processing
to confirm the number of terminals, processing to calculate transmission power and processing to calculate the amount
of interference.
[0021] Fig. 4 is a block constitutional view of the base station 14.
[0022] A wired transmission channel interface portion 14-1 sends broadcast data, multicast data and the interterminal
control signal, which have been sent on a logical channel from the wireless network control device 13, to a modem
portion 14-2 and sends the inter-base station control signal to a control portion 14-3. Further, the interterminal control
signal inputted by the modem portion 14-2 and the inter-base station control signal inputted by the control portion 14-3
are sent to the wireless network control device 13.
[0023] The modem portion 14-2 subjects broadcast data, multicast data and the interterminal control signal that have
been sent by the wired transmission channel interface portion 14-1 to error-correction encoding processing in accord-
ance with instructions from the control portion 14-3 and performs mapping to physical channels and modulation process-
ing. In addition, the modem portion 14-2 subjects the interterminal control signal that has been sent by the terminal to
demodulation and error correction in accordance with instructions from the control portion 14-3, and then inputs the
processed interterminal control signal to the wired transmission channel interface portion 14-1 and inputs the control
signal from the terminal to the base station to the control portion 14-3. In addition, the modem portion 14-2 performs
transmission/transmission stoppage processing in accordance with instructions from the control portion 14-3.
[0024] A transceiver portion and amplifier portion 14-4 receives the signal from the terminal, amplifies the signal by
means of a low noise amplifier, and performs QPSK detection. Further, the modulated signal inputted from the modem
portion 14-2 is rendered an RF signal and then transmitted to the terminal by means of an antenna following amplifi-
cation by means of a transmission power amplifier.
[0025] The control portion 14-3 receives the inter-base station control signal from the wired transmission channel
interface portion 14-1 and then instructs the modem portion 14-2 to set the wireless resources (example: the channel
type, the wireless channel (code in CDMA)). Further, the control portion 14-3 receives the inter-base station control
signal from the wired transmission channel interface portion 14-1 and instructs the modem portion 14-2 to set the
transmission/transmission stoppage of the physical channel. In addition, the control portion 14-3 sends and receives
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control signals to and from a terminal existence confirmation processing portion or terminal number confirmation
processing portion 14-5, a transmission power calculation processing portion or interference amount calculation
processing portion 14-6 and a data transmission/transmission stoppage judgment portion 14-7, and instructs the mo-
dem portion 14-2 to set the channel type and to set data transmission/transmission stoppage.
[0026] The terminal existence confirmation processing portion or terminal number confirmation processing portion
14-5 performs terminal existence confirmation processing or terminal number confirmation processing in accordance
with a control signal from the terminal that has been sent by the control portion 14-3 and with the wireless-resources
usage status and sends the results to the control portion.
[0027] The transmission power calculation processing portion or interference amount calculation processing portion
14-6 performs transmission power calculation processing or interference amount calculation processing in accordance
with a control signal from a terminal that has been sent by the control portion 14-3 and with the wireless resources
usage status and sends the results to the control portion.
[0028] The data transmission/transmission stoppage judgment portion 14-7 performs data transmission/transmission
stoppage judgment processing in accordance with the control signal from the terminal that has been sent by the control
portion 14-3 and with the wireless resources usage status and sends the judgment result to the control portion.
[0029] Fig. 5 is a block constitutional view of the terminal 15.
[0030] A receiver portion 15a receives a signal from a base station, performs frequency conversion to render a high
frequency signal a baseband signal and performs a QPSK detection. A demodulation portion 15b subjects the received
signal to demodulation and error correction in accordance with settings from a control portion 15c, acquires broadcast
data and multicast data and sends the data to a data processing portion 15d. Further, the demodulation portion 15b
similarly acquires an inter-wireless network control signal (a control signal between wireless networks) and an inter-
base station control signal (a control signal between base stations) that have been sent by the receiver portion and
sends these signals to the control portion 15c.
[0031] A reception field strength detection portion 15e detects the received signal strength (reception field strength),
measures the reception power, interference power, and so forth of a reference signal (pilot signal) in the resident zone
and peripheral zones, as well as the reception power, interference power, and so forth of the communication channel
and sends the measurement results to the control portion 15c.
[0032] A modulation portion 15f subjects the data sent by the data-processing portion 15d to encoding for error
correction in accordance with settings from the control portion 15c and performs mapping to physical channels and
modulation processing before sending the processing results to a transmission portion 15g. Further, the modulation
portion 15f similarly subjects the inter-wireless network control signal and inter-base station control signal that have
been inputted by the control portion 15c to encoding for error correction in accordance with settings from the control
portion and performs mapping to physical channels and modulation processing before sending the processing results
to the transmission portion. Further, the inter-wireless network control signal and inter-base station control signal con-
tain the measurement results of the reception field strength detection portion 15e.
[0033] The transmission portion 15g renders the modulated signal inputted by the modulation portion an RF signal
and transmits the signal to the base station by means of an antenna after amplifying the signal by means of a trans-
mission power amplifier.
[0034] The data-processing portion 15d processes the broadcast data and multicast data that have been sent by
the demodulation portion 15b in accordance with the data type, sends the processed data to a display portion 15h and
a speaker portion 15i to produce a rendering output and speech output respectively. Further, the data processing
portion 15d sends the transmission data to the modulation portion 15f.
[0035] An operation portion 15j performs operations to request the provision of broadcast services and multicast
services and to request an end to this provision before transmitting the request data to the control portion 15c.
[0036] The control portion 15c performs the following processing:

• Receives control signals from a wireless network control device and base station from the demodulation portion
15a.

• Transmits a control signal for the wireless network control device and base station to the modulation portion 15f.
• Instructs the modulation portion 15f and demodulation portion 15b to set the wireless resources (for example, the

channel type, wireless channel (code in CDMA)) by means of a control procedure that is determined by the spec-
ifications beforehand on the basis of the control signal from the wireless network control device.

• Receives a call control signal from the wireless network control device or base station and sends a response
control signal to the modulation portion 15f.

• Sends a control signal indicating a service provision request for broadcast services and multicast services and a
request to stop this provision to the modulation portion 15f in accordance with a request from the operation portion
15j.

• Sends, when a condition designated by a control signal from the wireless network control device or base station



EP 1 538 858 A1

5

10

15

20

25

30

35

40

45

50

55

9

is fulfilled on the basis of a measured value from the reception field strength detection portion 15e, the measured
value to the modulation portion 15f in order to inform the wireless network control device or base station.

• Sends, when a condition that is designated by a control signal from the wireless network control device is fulfilled
on the basis of a measured value from the reception field strength detection portion 15e, a control signal to request
a zone update communication or channel setting for the movement-destination zone to the modulation portion 15f.

• Instructs, when a condition that is designated by a control signal from the wireless network control device is fulfilled
on the basis of a measured value from the reception field strength detection portion 15e, the demodulation portion
15b and the modulation portion 15f to set wireless resources communicated by the wireless network control device
beforehand.

(C) First Embodiment

[0037] The first embodiment is an embodiment in which the transmission of broadcast data and multicast data is not
performed when a judgment standard is not fulfilled.
[0038] Fig. 6 shows the process flow of the first embodiment, wherein the judgment standard is the judgment standard
(i) in the earlier overview of the first invention. The processing may be performed by the base station 14 or may be
performed by the wireless network control device 13.
[0039] When multicast (broadcast) services have begun and the service area of the base station is divided into one
or more sectors (zones), processing to confirm the existence of terminals receiving services is performed in each of
these zones (step 1). Details on the terminal existence confirmation processing will be provided subsequently with
reference to Fig. 9.
[0040] It is then judged from the results of step 1 whether the number of terminals in each zone is "0" (step 2). If the
number of terminals is "0", transmission stoppage processing for the wireless channel in the relevant zone is performed
(step 3). Further, when the base station 14 performs transmission stoppage processing, transmission on a physical
channel is stopped. Further, in cases where the wireless network control device 13 performs the transmission stoppage
processing, transmission on a logical channel is stopped.
[0041] On the other hand, if the number of terminals is not "0", processing to start (continue) transmission of broadcast
data and multicast data on a wireless channel is performed. Further, the transmission of broadcast data and multicast
data is started on a physical channel when the base station performs processing to start transmission and on a logical
channel when the wireless network control device performs processing to start (continue) transmission.
[0042] Following the processing of steps 3 and 4, it is judged whether multicast (broadcast) services have ended
(step 5). When services have ended, the operation is terminated (step 6).
[0043] The case above was a case where all the processing is performed by the base station 14 or the wireless
network control device 13. However, steps 1, 2, 5, and 6 may be performed by the wireless network control device 13,
while steps 3 and 4 may be executed by the base station 14. In this case, the wireless network control device 13
performs the judgment of step 2 and then communicates the judgment results to the base station 14, whereupon the
base station 14 terminates the physical channel.
[0044] Fig. 7 shows a process flow that illustrates the operation of the terminal.
[0045] The terminal 15 performs the following operation each time there is a call request from the base station 14
(or the wireless network control device 13). That is, terminal 15 performs reception processing in response to a call
request from the base station 14 (or the wireless network control device 13) (step 1), and transmits a call response to
the base station (wireless network control device) in response to a call request (step 2).

(c-1) First Modified Example

[0046] Although the judgment standard is "the existence of terminals receiving a supply of services " in the first
embodiment, the judgment standard may be the judgment standard (ii) in the earlier overview of the first invention.
The judgment standard (ii) is "service quality, number of services, and number of terminals using the services (or the
estimated number of terminals using services)". The lowest service quality required by each of the services is calculated
and the transmission amount required to supply all the services is determined and, in cases where the transmission
amount exceeds the transmission amount allocated to the multicast (broadcast), services with a small number of ter-
minals using the services are terminated to establish a transmission amount that is equal to or below the allocated
transmission amount.
[0047] Fig. 8 shows the process flow of the first modified example and is an example of a case where processing to
confirm the number of terminals and the transmission amount required to transmit all the services is performed by the
base station 14 or the wireless network control device 13.
[0048] When multicast (broadcast) services have begun, processing to confirm the number of terminals receiving
services is performed in the zone of each sector of the base station 14 (step 1). Processing to confirm the number of
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terminals will be described below with reference to Fig. 10.
[0049] It is judged whether the total transmission amount of services exceeds the total transmission amount allocated
to multicast (broadcast) in a zone (step 2).
[0050] In cases where the total transmission amount of services exceeds the transmission amount allocated within
the zone, the number of terminals for which services can be continued is judged (step 3).
[0051] In cases where the number of terminals is not the number of terminals for which services can be continued,
wireless-channel transmission stoppage processing is performed (step 4). Further, in cases where the base station 14
performs the transmission stoppage processing, transmission on a physical channel is terminated. Further, when the
wireless network control device 13 performs the transmission stoppage processing, transmission on a logical channel
is terminated.
[0052] On the other hand, when the total transmission amount of services does not exceed the transmission amount
allocated within the zone in step 2 and the number of terminals is the number of terminals for which services can be
continued in step 3, processing to start (continue) transmission on a wireless channel is performed (step 5). The trans-
mission of broadcast data and multicast data is started on a physical channel when the base station performs processing
to start transmission and on a logical channel when the wireless network control device performs processing to start
(continue) transmission.
[0053] Following the processing of step 4 or step 5, it is judged whether multicast (broadcast) services have ended
(step 6) and, when services have ended, the operation is terminated.
[0054] Although a case where all the processing is performed by the base station 14 or the wireless network control
device 13 was described above, steps 1, 2, 3 and 6 may be performed by the wireless network control device 13, while
steps 4 and 5 may be executed by the base station 14. In this case, the wireless network control device 13 performs
the judgment of step 2 or three and then communicates the judgment result to the base station 14, whereupon the
base station 14 terminates the physical channel.

(c-2) Terminal existence confirmation processing

[0055] Fig. 9 shows the process flow of terminal existence confirmation.
[0056] The base station 14 or wireless network control device 13 sets a variable x, which indicates the reference
number of the terminal in a zone existence list at 1 (step 1). Thereafter, it is judged whether there is a request to stop
the supply of services from the terminal (reduction request) with respect to the zone supplying services (step 2).
[0057] It is judged that there has been a service supply stoppage request in the following two cases, when

(1) when the terminal ends the call;
(2) when the terminal moves to another zone. When the terminal has moved, there are the following methods (1)
and (2) for issuing a service supply stoppage request.

[0058] (1) A method that performs terminal existence confirmation processing by means of a base station. This
method involves cases where:

• a communication is sent from a terminal to a movement-source base station; and
• a communication is sent from the wireless network control device 13 to the movement-source base station.

[0059] (2) A method that performs terminal existence confirmation processing by means of a wireless network control
device. This method involves cases where:

• a communication is sent from terminal 15 to a wireless network control device; and
• the wireless network control device detects a terminal zone shift.

[0060] When there is a reduction request in step 2, a terminal with a reduction request is erased from the list (step
3) and the processing moves on to the processing of step 4. Thereafter, it is judged whether there has been a service
supply request (registration request) from a terminal with respect to a zone supplying services (step 4). In the following
three cases, it is judged that there has been a service supply request:

• when a terminal starts a call;
• when a terminal has moved from another zone;
• when the base station or wireless network control device seeks a response from a terminal as to whether services

are required and there is a response regarding such a requirement.
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[0061] The following methods exist for issuing a service supply request when a terminal has moved. That is,

(1) A method that performs terminal existence confirmation processing by means of a base station. This method
involves cases where:

• a communication is made from a terminal to the base station;
• a communication is made from the wireless network control device to the base station.

(2) A method that performs terminal existence confirmation processing by means of a wireless network control
device. This method involves cases where:

• a communication is made from a terminal to the wireless network control device;
• a zone shift is detected by the wireless network control device.

[0062] When there is a registration request in step 4, a terminal for which there is a request is registered in the list
and the processing moves to step 6.
[0063] Thereafter, variable y, which indicates the number of call repetitions in the existence processing, is set at 1
(step 6), a call from a user whose terminal reference number is x is made (step 7), response reception processing for
the user with the reference number x in response to this call is performed (step 8), and it is judged whether there has
been a response from the user with the reference number x (step 9).
[0064] When there is a response, the user for which there is a response is registered in the list or updated (step 10)
and the terminal existence confirmation processing is stopped when a terminal exists.
[0065] On the other hand, if there is no response in step 9, it is judged whether the call repetition number y has
reached the repetition termination number (step 11). As long as the repetition termination number has not been reached,
the call repetition variable y is incremented (step 12) and the processing of step 7 and subsequent steps is repeated.
[0066] If the repetition termination number is reached in step 11, non-respondent users are erased from the list (step
13). Subsequently, the terminal reference number is incremented (step 14) and it is judged whether confirmation of
the existence of all terminals has been performed (step 15). If confirmation of the existence of all terminals is not
complete, the processing of step 2 and subsequent steps is repeated and, when no terminals exist when confirmation
of the existence of all terminals is complete, the terminal existence confirmation processing is terminated.

(c-3) Processing to confirm number of terminals

[0067] Fig. 10 shows the process flow for confirming the number of terminals. The processing of steps 1 to 8 is the
same as the processing of steps 1 to 8 in Fig. 9.
[0068] The base station 14 or wireless network control device 13 performs processing to receive responses from a
user terminal with the reference number x (step 8) and, shortly afterwards, judges whether there has been a response
from the user with the reference number x (step 9). If there has been a response, the user of the response is registered
in the list or updated (step 10) and the number of terminal n is incremented (n=n+1, step 11).
[0069] On the other hand, if there is no response in step 9, it is judged whether the call repetition number y has
reached the repetition termination number (step 12). As long as the call termination number has not been reached,
the call repetition variable y is incremented (step 13) and the processing of step 7 and subsequent steps is repeated.
If the call repetition number y has reached the repetition termination number in step 12, users from which there has
been no response are erased from the list (step 14).
[0070] Thereafter, the terminal reference number is incremented (x=x+1, step 15) and it is judged whether confirma-
tion of the existence of all the terminals has been performed (step 16). If there are terminals for which existence
confirmation has not been performed, the processing of step 2 and subsequent steps is repeated and, when confir-
mation of the existence of all the terminals is complete, processing to confirm the number of terminals n is terminated.

(D) Second embodiment

[0071] The second embodiment is an example in which the optimum wireless channel for transmitting broadcast
data and multicast data is selected in accordance with a judgment standard.
[0072] Fig. 11 shows the process flow of the wireless network control device 13 and represents a case where the
judgment standard is the judgment standard (i) of the earlier overview of the second invention (the number of terminals
receiving a supply of services) and where the wireless channel selection condition is a.
[0073] When multicast (broadcast) services have begun, the wireless network control device 13 judges whether
services are supplied on a common physical channel in the zone of each sector of the base station 14 supplying the
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services (step 1). If the physical channel supplying the services is a common physical channel, processing to confirm
the number of terminals receiving services is performed (step 2). Subsequently, it is judged whether the number of
terminals in the zone of each sector is "0" (step 3) and, if the number of terminals is not zero, it is judged whether the
number of terminals in the zone is equal to or less than x1 (step 4). If the number of terminals is not equal to or less
than x1, because there is an adequate number of terminals for supplying services on a common physical channel, the
transmission on the common physical channel is continued (step 5). However, if the number of terminals is equal to
or less than x1, there are an insufficient number of terminals for supplying services on a common physical channel
and, therefore, a change is made to dedicated physical channels (step 6).
[0074] On the other hand, when the number of terminals is "0" in step 3, transmission stoppage processing is per-
formed (step 7). Further, when the physical channel for supplying the services is not a common physical channel in
step 1, it is judged whether the physical channel for supplying the services is-an dedicated physical channel (step 8).
If the physical channel for supplying the services is in dedicated physical channel, it is judged whether the number of
terminals in the zone is equal to or more than x2 (step 9). In this case, the physical channel for supplying the services
is an dedicated physical channel and the number of dedicated physical channels corresponds to the number of termi-
nals, and, therefore, the number of terminals is found from the number of dedicated physical channels.
[0075] If the number of terminals is equal to or more than x2, there is sufficient number of terminals for supplying
services on a common physical channel and, therefore, a change is made to a common physical channel (step 10).
However, if the number of terminals is not equal to or more than x2, there is inadequate number of terminals for supplying
services on a common physical channel and, therefore, the supply of services on dedicated physical channels is con-
tinued (step 11).
[0076] On the other hand, if the physical channel for supplying the services is not an dedicated physical channel in
step 8, because all the terminals in the cell terminate services during the supply of services on dedicated physical
channels, that is, because transmission stoppage is in progress, transmission stoppage is continued (step 12). Fol-
lowing the processing of steps 5 to 7 and 10 to 12, it is judged whether multicast (broadcast) services have ended
(step 13) and, if services have not ended, the processing returns to step 1 and the processing of step 1 and subsequent
steps is repeated. If services have ended, processing is terminated.
[0077] Fig. 12 shows the process flow of a base station.
[0078] When multicast (broadcast) services have begun, it is judged whether a change from a common physical
channel to an dedicated physical channel has been instructed by the wireless network control device 13 (step 1).
[0079] If an instruction for a change to an dedicated physical channel has been issued, processing for the change
to an dedicated physical channel is performed (step 2). On the other hand, if an instruction for a change to an dedicated
physical channel has not been made, it is judged whether a change from an dedicated physical channel to a common
physical channel has been issued by the wireless network control device 13 (step 3).
[0080] In the event of an instruction for a change to a common physical channel, processing for the change to a
common physical channel is performed (step 4). However, if a change to a common physical channel has not been
instructed, it is considered that no instruction for a physical-channel change has been made by the wireless network
control device 13. Following processing to change the one or more physical channels, it is judged whether multicast
(broadcast) services have ended (step 5). If services have not ended, processing returns to step 1, whereupon sub-
sequent steps is repeated and, if services have ended, processing is terminated (step 6).
[0081] Fig. 13 shows the process flow of the terminal.
[0082] When multicast (broadcast) services have begun, it is judged whether a call request from the base station 14
(or the wireless network control device 13) has been made (step 1). If a call request has been made, processing to
receive the call from the base station (wireless network control device) is performed (step 2) and, following reception
processing, a response is transmitted to the base station (wireless network control device) (step 3).
[0083] On the other hand, if there is no call request in step 1, it is judged whether there is a physical-channel change
request (step 4). If there is a physical-channel change request, processing to change the physical channel is performed
(step 5).
[0084] After the processing above has ended, it is judged whether multicast (broadcast) services have ended (step
6) and, if these services have not ended, the processing returns to step 1, whereupon the processing of step 1 and
subsequently steps is repeated and, if services have ended, the processing is terminated (step 7).

(d-1) First Modified Example

[0085] The first modified example is a method for determining the wireless channel in a case of adopting the wireless
channel selection condition b of the judgment standard (i) described in the overview of the second invention and Fig.
14 shows the process flow of the wireless network control device 13 of the first modified example.
[0086] When multicast (broadcast) services have begun, processing to confirm the number of terminals receiving
services is performed (step 1). After the processing to confirm the number of terminals receiving services has ended,
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it is judged whether the number of terminals in the zone of each sector is "0" (step 2). If the number of terminals is not
"0", it is judged whether the logical channel for supplying the services is a common logical channel (step 3). If the
logical channel for supplying the services is a common logical channel, it is judged whether the number of terminals
in the zone is equal to or less than x1.
[0087] If the number of terminals is not equal to or less than x1, the wireless resources can be efficiently used by
supplying services on a common logical channel and, therefore, the transmission on the common logical channel is
continued (step 5). However, if the number of terminals is equal to or less than x1, the wireless resources can be
efficiently used by supplying services on an dedicated logical channel and, therefore, a change is made to dedicated
logical channels (step 6).
[0088] If the number of terminals in step 2 is "0", processing to stop transmission (continue stoppage) is performed
(step 7). Further, if the logical channel for supplying the services is not a common logical channel in step 3, an dedicated
logical channel is being used and, therefore, a judgment standard for an dedicated logical channel is used and it is
judged whether the number of terminals in the zone is equal to or more than x2 (step 8).
[0089] If the number of terminals is equal to or more than x2, wireless resources can be used efficiently by supplying
services on a common logical channel and, therefore, a change is made to a common logical channel (step 9). However,
if the number of terminals is not equal to or more than x2, wireless resources can be efficiently used by supplying
services on dedicated logical channels and, therefore, the supply of services on dedicated logical channels is continued
(step 10).
[0090] After the processing of steps 5 to 7 and 9 to 10, it is judged whether the multicast (broadcast) services have
ended (step 11). If services have not ended, processing returns to step 1 and the processing of step 1 and subsequent
steps is repeated. If services have ended, the processing is terminated.

(d-2) Second Modified Example

[0091] The second modified example is a method of determining the wireless channel in a case of adopting the
judgment standard (ii) described in the overview of the second invention (the transmission power required to supply
services) and Fig. 15 shows the process flow of the wireless network control device.
[0092] When multicast (broadcast) services have begun, processing to calculate the transmission power of all the
terminals receiving services is performed (step 1). The processing to calculate transmission power will be described
subsequently with reference to the process flow of Figs. 16 to 18.
[0093] After the processing to calculate the transmission power has ended, it is judged whether the transmission
power within the zone of each sector is 0 (step 2). If the transmission power is not 0, it is judged whether the physical
channel supplying the services is a common physical channel (step 3).
[0094] When the physical channel for supplying the services is a common physical channel, when it is assumed that
the transmission power difference within the zone, that is, the common physical channel transmission power is Pc,
and the dedicated physical channel transmission power is Pd, it is judged whether (Pc-Pd) is equal to or more than x1
(step 4).
[0095] If the transmission power difference (Pc-Pd) is not equal to or more than x1, that is, if Pc<Pd+x1, the trans-
mission on the common physical channel is continued (step 5). However, if the transmission power difference (Pc-Pd)
is equal to or more than x1, that is, if Pc=Pd+x1, a change is made to the dedicated physical channel (step 6).
[0096] Further, if the transmission power is 0 in step 2, processing to stop transmission (continue stoppage) is per-
formed (step 7).
[0097] On the other hand, if the physical channel for supplying the services is not a common physical channel in
step 3, an dedicated physical channel is being used, and, therefore, a judgment standard for an dedicated physical
channel is employed and it is judged whether the transmission power difference (Pc-Pd) within the zone is equal to or
less than -x2 (step 8). In cases where the transmission power difference (Pc-Pd) is equal to or less than -x2, that is, if
Pc+x2=Pd, a change is made to a common physical channel (step 9). On the other hand, if the transmission power
difference (Pc-Pd) is equal to or less than -x2, that is, if Pc>Pd-x2, the supply of services on an dedicated physical
channel is continued (step 10).
[0098] After the processing of steps 5 to 7 and 9 to 10, it is judged whether the multicast (broadcast) services have
ended (step 11). In cases where services have not ended, the processing returns to step 1 and the processing of step
1 and subsequent steps is continued. If services have ended, the processing is terminated (step 12).
[0099] Fig. 16 shows the process flow for calculating transmission power and steps 1 to 8 are the same as those in
Fig. 9.
[0100] Following the processing of step 8, it is judged whether there has been a response from the terminal with the
reference number x (step 9). If there has been a response from the terminal, the terminal is registered in the list and
updated together with the reception power value of the reference signal of the terminal (pilot signal) (step 10). Further,
the call response from the terminal includes the reported value for the reception power of the reference signal of the
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terminal.
[0101] On the other hand, if there has been no response from the terminal, it is judged whether the call repetition
number y has reached the repetition termination number (step 11). If the repetition termination number has not been
reached, the call repetition variable y is incremented (step 12), and the processing returns to step 7, whereupon the
processing of step 7 and subsequent steps is repeated. If the repetition termination number has been reached, users
from which there has been no response are erased from the list (step 13).
[0102] Subsequently, the reference number of the terminal is incremented (step 14) and it is judged whether confir-
mation of the existence of all terminals has been performed (step 15). If there are terminals for which the existence
confirmation has not then performed, the processing returns to step 2, and the processing of step 2 and subsequent
steps is repeated. If confirmation of the existence of all terminals has ended, the reception power values of the reference
signals reported from the terminals are totaled to determine the transmission power when an dedicated physical channel
is used (step 16). Further, the transmission power when a common physical channel is used is set beforehand.

(d-3) Third modified Example

[0103] The third modified example is an example in which the transmission power is calculated by performing the
terminal call for each group and Fig. 17 shows the process flow for calculating transmission power of the third modified
example.
[0104] The base station 14 or wireless network control device 13 sets the variables x1 and x2, which denote the
reference numbers of the terminals within the zone, at 1, and a(=2) respectively (step 1). Subsequently, the base station
14 or wireless network control device 13 performs the same processing as the processing of steps 2 to 6 of Fig. 16.
Following the execution of the process of step 6, the base station 14 or wireless network control device 13 multiplexes
the call data of all the terminals with reference numbers x1 to x2 to send the data to the terminals before making a call
(step 7). Subsequently, the base station 14 or wireless network control device 13 performs processing to receive re-
sponses from the terminals with reference numbers x1 to x2 (step 8) and it is judged whether there has been a response
from the terminals with reference numbers x1 to x2 (step 9).
[0105] Is there has been a response from the terminal, the terminal number is registered or updated in the list together
with the reception power value of the reference signal of this terminal (pilot signal) (step 10). Further, the call response
from the terminal includes the reception power report value of the reference signal of the terminal.
[0106] Subsequently, it is judged whether there has been a response from all the terminals with reference numbers
x1 to x2(step 11). If there has been a response from all the terminals x1 to x2, the processing of step 16 is performed
and, if there has been no response, it is judged whether the call repetition number y has reached the repetition termi-
nation number (step 12). If the repetition termination number has not been reached, the call repetition variable y is
incremented (step 13)and, among the terminals with reference numbers x1 to x2, the call data of terminals for which
there has been no call response is multiplexed and transmitted to the terminals before a call is made (step 14), where-
upon the processing of step 8 and subsequent steps is repeated.
[0107] If the repetition termination number has been reached in step 12, terminals from which there has been no
response are erased from the list (step 15).
[0108] Following the above processing, the terminal reference number x1 is changed to x2+1 and x2 is changed to
x2+a. That is, x1=x2+1 and x2=x2+a (step 16). Subsequently, it is judged whether confirmation of the existence of all
terminals has been performed (step 17). If there are terminals for which existence confirmation has not then performed,
the processing returns to step 2, whereupon the processing of step 2 and subsequent steps is repeated. If confirmation
of the existence of all the terminals has ended, the reception power values of reported reference signals from the
terminals are totaled to determine the transmission power when dedicated physical channels are used (step 18). Fur-
ther, the transmission power when a common physical channel is used is set beforehand.
[0109] Although grouping under reference numbers in a list was implemented above, grouping may also be imple-
mented by means of a lower digit n for the telephone number or a lower digit n for the device number. Further, the
terminal processing operation is the same as that shown in Fig. 13.
[0110] Fig. 18 shows another process flow of the transmission power calculation processing of the third modified
example. This process flow differs from the process flow in Fig. 17 in that, (1) step 14 in Fig. 17 has been removed;
(2) step 21 is provided and the base station issues a reception response confirmation communication to the terminal
making the call response; (3) the terminal receiving the reception response confirmation communication does not
respond even when called.
[0111] Fig. 19 shows the process flow of the terminal of the third modified example in Fig. 18.
[0112] When multicast (broadcast) services have begun, it is judged whether there has been a call request from the
base station (step 1). If there has been a call request, processing to receive a call from the base station is performed
(step 2). Subsequently, it is judged whether the received data is a call regarding the non-communication of reception
response confirmation (step 3). A call regarding the non-communication of reception response confirmation is a call
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to the effect that a reception response confirmation communication has not yet been received. In the event of a call
regarding the non-communication of reception response confirmation, a call response is issued to the base station
(step 4).
[0113] In step 1, if there is no call request from the base station, it is judged whether there has been a reception
response communication from the base station (step 5). If there has been a reception response communication,
processing to receive the reception response confirmation communication is performed (step 6). However, if there has
been no reception response communication, it is judged whether there has been a physical-channel change request
(step 7). If there has been a physical-channel change request, processing to change the physical channel is performed
(step 8).
[0114] Thereafter, after the processing of step 4 or 6 and 8 has ended, when there has been no call regarding the
non-communication of reception response confirmation in step 3, or there has been no physical-channel change re-
quest in step 7, it is judged whether multicast (broadcast) services have ended (step 9). If the services have not ended,
the processing returns a step 1 and the processing of step 1 and subsequent steps is repeated. However, if the services
have ended, the processing is terminated (step 10).

(d-4) Fourth Modified Example

[0115] The fourth modified example is a method of determining the wireless channel in a case of adopting the judg-
ment standard (iii) described in the overview of the second invention (the interference amount generated when services
are supplied) and Fig. 20 shows the process flow of the wireless network control device.
[0116] When multicast (broadcast) services have begun, the terminal receiving services calculates the interference
amount with respect to other communications (step 1). The processing to calculate the interference amount is performed
by the base station or the wireless network control device 13 as detailed subsequently and the calculation results are
acquired.
[0117] After the processing to calculate the interference amount has ended, it is judged whether the number of
terminals in the zone of each sector is 0 (step 2). Further, processing to confirm the number of terminals during the
interference amount calculation processing is performed.
[0118] If the number of terminals is not 0, it is judged whether the physical channel providing the services is a common
physical channel (step 3).
[0119] If the physical channel for supplying the services is a common physical channel, it is judged whether the
interference power difference is equal to or more than x1. That is, when it is assumed that the interference power of
the common physical channel is Ic and the interference power of the dedicated physical channel is Id, it is judged
whether (Ic-Id) is equal to or more than x1 (step 4). If the interference power difference (Ic-Id) is not equal to or more
than x1, in other words, if Ic<Id+x1, the transmission on the common physical channel is continued (step 5). However,
if the interference power difference (Ic-Id) is equal to or more than x1, that is, if Ic=Id+x1, a change is made to an
dedicated physical channel (step 6).
[0120] In step 2, if the number of terminals is 0, processing to stop transmission (continue stoppage) is performed
(step 7). Further, in step 3, if the physical channel for supplying the services is not a common physical channel, an
dedicated physical channel is employed and, therefore, a judgment standard for an dedicated physical channel is
employed and it is judged whether the interference power difference (Ic-Id) is equal to or less than -x2 (step 8).
[0121] In cases where the interference power difference (Ic-Id) is equal to or less than -x2, that is, if Ic+x2=Id, a
change is made to a common physical channel (step 9). However, if the interference power difference (Ic-Id) is equal
to or less than -x2, in other words, if Ic+x2>Id, the supply of services on an dedicated physical channel is continued
(step 10).
[0122] After the processing of steps 5 to 7 and 9 to 10, it is judged whether the multicast (broadcast) services have
ended (step 11). In cases where services have not ended, the processing returns to step 1 and the processing of step
1 and subsequent steps is continued. If services have ended, the processing is terminated. The processing of the base
station and terminal is the same as that shown in Figs. 12 and 13.
[0123] Fig. 21 shows the process flow of an interference amount calculation by the base station on the wireless
network control device 13 and is substantially the same as the process flow for calculating the transmission power
shown in Fig. 16. The difference lies in the fact that, in step 16, the interference power when an dedicated physical
channel is employed is determined by using reception power values reported by the terminal. Further, the interference
power when a common physical channel is employed is calculated by using a preset transmission power value.
[0124] Fig. 22 is an explanatory view of an interference power calculation.
[0125] The items of terminals 154 to 156, which are not channel switching targets, are referenced from the list of
interference power measurement values reported when all the terminals 151 to 156 communicate with the base station
14 and the interference power from the terminals 151 to 153 constituting the channel-type switching targets is calculated.
[0126] The interference power recorded in the list is the total of (1) the interference from other cells, (2) interference
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from channels constituting channel-type switching targets, and (3) interference from the other channels within the cell
in question. The interference power from other cells has a value that is dependent on the propagation loss and is
determined beforehand (as the propagation loss increases, interference from the other cells increases). Further, the
interference from channels constituting channel-type switching targets and the interference from the other channels
within the cell in question are established by means of the ratio between the transmission powers P1 and P2 transmitted
from the base station 14. Hereinabove, the interference power of channels constituting channel-type switching targets
is calculated.
[0127] Suppose that the interference power recorded in the list =It, the interference power of the other cells=Io, the
transmission power of channels constituting channel-type switching targets = P1, and the transmission power from the
other channels within the cell in question=P2. The interference power I1 from channels constituting channel-type switch-
ing targets is then:

On the other hand, when the channel-type is switched, the interference power It' for terminals 154 to 156 that do not
constitute channel switching targets is, supposing that the transmission power when the channel type is switched is P1':

[0128] Further, P1 and P1' are the total of the reception power report values from reporting terminals in step 10 in
Fig. 20 when the physical channel is an dedicated physical channel and are transmission power values determined
beforehand by the sys tem when the physical channel is a common physical channel.

(d-5) Fifth Modified Example

[0129] The fifth modified example is a method of determining the wireless channel in a case of adopting the judgment
standard (iv) described in the overview of the second invention (combination of services) and Fig. 23 shows the process
flow of a wireless network control device.
[0130] When new multicast (broadcast services have begun, a list of service combinations for the common physical
channel is retrieved (step 1). Subsequently, it is judged whether there is a suitable combination (step 2). For example,
N broadcasting data items can be transmitted on a common physical channel and, where not all N broadcasting data
items are transmitted, broadcasting data for new services can be transmitted on the common physical channel. There-
fore, if there is scope in the common physical channel, it is judged that a suitable combination exists and, when there
is no scope, it is judged that the combination is not a suitable combination.
[0131] If there is a suitable combination, it is judged whether the physical channel supplying the services is a common
physical channel (step 3). If the physical channel supplying the services is a common physical channel, the transmission
on a common physical channel is continued (step 4). If the physical channel supplying the services is not a common
physical channel, a change is made to a common physical channel (step 5).
[0132] On the other hand, if there is no suitable combination in step 2, it is judged whether the number of terminals
receiving new services is large or small (step 6). If the number of terminals receiving new services is large, transmission
is performed on a new common physical channel (step 7). However, if the number of terminals receiving new services
is small, transmission is performed on dedicated physical channels (step 8).
[0133] Following the processing of steps 4, 5, 7, and 8, it is judged whether multicast (broadcast) services have
ended (step 9). If the services have not ended, the processing returns to step 1 and the processing of step 1 and
subsequent steps is repeated. If the services have ended, the processing is terminated. Further, the processing of the
base station and terminal is the same as that in Figs. 12 and 13.

(E) Third Embodiment

[0134] The third embodiment is an embodiment of a communication method in which, when a terminal receiving a
supply of services has moved to a region that can be presumed to allow the terminal to receive services from another
zone, the terminal issues a request to a network device to transmit broadcasting data (broadcast data or multicast
data) from the other zone and the network device commences transmission on the basis of the request.
[0135] Fig. 24 is an explanatory view of the zone-switching procedure of the third embodiment.
[0136] Terminal 15 issues a request to start transmission by means of a zone update communication to the wireless
network control device 13 via base station 142 of the movement-destination zone (1).

I1=(It-Io)3P1/(P1+P2) based on the transmission power ratio.

It' ={(P1'+P2)/(P1+P2)}3(It-Io)+Io.
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[0137] The wireless network control device 13 issues a transmission start communication to the base station 142 in
the movement-destination zone as shown in table 1 in accordance with the state of the movement-destination zone
(only in a case where the transmission has stopped). The wireless network control device 13 also issues a response
to a request for an update communication confirmation to terminal 15 via the movement-destination base station 142 ...
(2).
[0138] The base station 142 of the movement-destination zone starts to transmit broadcast data or multicast data in
accordance with the communication from the wireless network control device 13 ... (3).
[0139] Terminal 15 starts to receive the broadcast data or multicast data in the movement-destination zone at the
time designated by the wireless network control device 13 ...(4).

[0140] Although, in Fig. 24, a request to start transmission by means of a zone update communication from terminal
15 is made to the wireless network control device 13 via the movement-destination base station 142, a request to start
transmission by means of a zone update communication can also be made to the wireless network control device 13
via the base station 141 of the movement-source zone as shown in Fig 25.
[0141] Fig. 26 shows the process flow of the wireless network control device 13.
[0142] The wireless network control device 13 judges whether there is a request for a zone update communication
from the terminal 15 when multicast (broadcast) services have begun (step 1). If there is a request for a zone update
communication, it is judged whether the movement-destination base station 142 has stopped transmission (step 2). If
the movement-destination base station 142 has stopped transmission, the transmission start communication is trans-
mitted to the movement-destination base station (step 3).
[0143] Following the process of step 3 or if the movement-destination base station 142 has not stopped transmission
in step 2 (is communicating on a common physical channel), an update communication confirmation is transmitted to
terminal 15 (step 4). A short while afterward or when there is no zone update communication in step 1, it is judged
whether multicast (broadcast) services have ended (step 5). If services have not ended, the processing returns to step
1 and the processing of step 1 and subsequent steps is repeated. If services have ended, the processing is terminated.
[0144] Fig. 27 shows the process flow of the movement-destination base station.
[0145] When multicast (broadcast) services have begun; it is judged whether transmission has stopped (step 1). If
transmission has stopped, it is judged whether there is a transmission start communication from the wireless network
control device 13 (step 2). If there is a transmission start communication, transmission start processing is performed
(step 3).
[0146] After the processing of step 3 has ended or in a case where transmission has not stopped in step 1 or there
is no transmission start communication in step 2, it is judged whether multicast (broadcast) services have ended (step
4). If services have not ended, the processing returns to step 1 and the processing of step 1 and subsequent steps is
repeated. If the services have ended, the processing is terminated.
[0147] Fig. 28 shows the process flow of the terminal.
[0148] When multicast (broadcast) services have begun, it is judged whether a zone update condition (described
later) is fulfilled (step 1). If the zone update communication condition is fulfilled, processing to transmit a zone update
communication is performed (step 2). A short while afterward, processing to receive the update communication con-
firmation is performed (step 3) and processing to receive multicast (broadcast) data is executed (step 4).
[0149] After the processing of step 4 is complete or if the zone update communication condition is not fulfilled in step
1, it is judged were the multicast (broadcast) services have ended (step 5). If the services have not ended, the process-
ing returns to step 1 and the processing of step 1 and subsequent steps is repeated. If the services have ended, the
processing is terminated.

Examples of zone update communication conditions

[0150] The zone update communication condition is that the following two first and second conditions be fulfilled.
[0151] Supposing that the quality measured by means of a reference signal (pilot) (measured quality) is Qmeas and
the lowest required quality is Qqmin, the first condition fulfils the following equation:

Table 1

State of movement destination Response to terminal Communication to movement-
destination zone

Transmission stoppage Update communication confirmation Start of transmission

Common physical channel Update communication confirmation None
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[0152] Supposing that the measured quality of the resident zone (measured by means of the reference signal) is Qs
and the measured quality (measured by means of the reference signal) of a peripheral zone is Qn, 1, ..., Qn, n, the
second condition is that at least one peripheral zone satisfying the following equation

should exist continuously for a fixed time.
[0153] Further, as shown in Fig. 25, in cases where a request for the start of transmission is made to the wireless
network control device 13 by means of a zone update communication via the base station 141 of the movement-source
zone, the first condition can be:

(e-1) Modified Example

[0154] The third embodiment represents a case where the wireless network control device 13 has already transmitted
multicast (broadcast) data on a logical channel to each base station and the movement-destination base station 142
transmits the above data to the terminal in accordance with an instruction from the wireless network control device 13.
However, in the modified example, the wireless network control device 13 has not yet transmitted multicast (broadcast)
data to the movement-destination base station 142 and the data is transmitted to the movement-destination base station
142 on a logical channel in accordance with a request from the terminal and is transmitted from the base station to the
terminal.
[0155] Fig. 29 is an explanatory view of a sequence of a modified example.
[0156] Terminal 15 issues a request to the wireless network control device 13 to start transmission by means of a
zone update communication via the movement-destination base station 142.
[0157] If the wireless network control device 13 receives a zone update communication, same performs processing
to start transmission as shown in table 2 in accordance with the state of the movement-destination base station 142.
That is, if the movement-destination base station 142 has stopped transmission, the wireless network control device
13 issues an instruction to transmit multicast (broadcast) data to the movement-destination base station 142 on a logical
channel and to transmit the data to the terminal. Further, the wireless network control device 13 does nothing if the
movement-destination base station 142 is transmitting the data on a common physical channel.

[0158] Subsequently, the wireless network control device 13 issues a response to the request by sending an update
communication confirmation to terminal 15 via the movement-destination base station 142. Thereafter, terminal 15
starts receiving broadcast data or multicast data in the movement-destination zone at the time designated by the
wireless network control device 13.

Table 2

State of movement destination Response to terminal Communication to movement-
destination zone

Transmission stoppage Update communication confirmation Start of transmission

Common physical channel Update communication confirmation None

Qmeas = Qqmin.

Qs <Qn, x(where x is one value from 1 to n)

Qmeas = Qqmin - ∆1 and the second condition can be Qs<Qn, x-∆2.

That is, the zone update communication condition can be a zone

update communication condition for the periphery of a region

that is actually able to receive multicast (broadcast) services.

As a result, the processing time required for zone switching can be extended, for example.
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[0159] In Fig. 29, terminal 15 issues a transmission start request to the wireless network control device 13 by means
of a zone update communication via the movement-destination base station 142. However, as shown in Fig. 30, a
request to start transmission can also be made to the wireless network control device 13 by means of the zone update
communication via the base station 141 of the movement-source zone.
[0160] Fig. 31 shows the process flow of the wireless network control device of a modified example. Further, the
terminal processing is the same as that of the case of the third embodiment.
[0161] The wireless network control device 13 judges whether there is a request for a zone update communication
from terminal 15 when multicast (broadcast) services have begun (step 1). If there is a request for a zone update
communication, the wireless network control device 13 judges whether the movement-destination base station 142
has stopped transmission (step 2). If the movement-destination base station 142 has stopped transmission, the trans-
mission of multicast (broadcast) data is started on the logical channel to the movement-destination base station (step
3). As a result, the movement-destination base station 142 maps the common logical channel to the physical channel
and transmits the data on the common physical channel.
[0162] Following the processing of step 3 or if the movement-destination base station 142 has not stopped transmis-
sion in step 2, an update communication confirmation message is transmitted to terminal 15 (step 4). A short while
afterward or when there is no zone update communication in step 1, it is judged whether multicast (broadcast) services
have ended (step 5). If services have not ended, the processing returns to step 1 and the processing of step 1 and
subsequent steps is repeated. If services have ended, the processing is terminated.
[0163] In the above embodiment, 'zone update communication' and 'update communication confirmation' were per-
formed via the same base station that may also be performed via different base stations. In addition, in the above
embodiment, a communication to the movement destination is not issued when the movement-destination base station
communicates on a common wireless channel but a communication may be issued regardless of the state of the
movement-destination base station. Further, a common physical channel and a common logical channel were used
as the channel employed in the above embodiment. However, other channels, such as dedicated physical channels,
dedicated logical channels, and a common physical channel could also be employed. These modified examples are
also valid for the following embodiments.

(e-2) Modified Example of Figs. 25 and 30

(e-2-1) First Modified Example

[0164] Fig. 32 is a modified example of Figs. 25 and 30 of the third embodiment and is an embodiment in which (1)
physical-channel transmission and logical-channeltransmission are both performed and in which (2) processing with
respect to the movement-source zone and processing to set the user-data transmission channel are added. The se-
quence of Fig. 32 is implemented in cases where, for example, the movement-source zone 141 communicates on a
common physical channel and a common logical channel and the movement-destination zone 142 does not supply
services. Further, this sequence can also be applied to a case where the movement-source zone 141 communicates
on a common physical channel and a common logical channel and the movement-destination zone 142 also commu-
nicates on a common physical channel and a common logical channel, and to a case where the movement-destination
zone communicates on a common physical channel and a common logical channel, and so forth, for example.
[0165] Although the designations 'zone update communication' and 'update communication confirmation' in Figs. 25
and 30 have been expediently changed in Fig. 32 to 'zone update reservation' and 'zone update reservation completion'
respectively, these terms have the same meaning. Further, the 'transmission start communication' and 'start of trans-
mission' of Fig. 25 and 'start of transmission' in Fig. 30 have been combined in (2) of Fig. 32 as 'wireless channel
setting, start of physical channel transmission, and start of logical channel transmission'. Further, 'start of reception' of
(4) in Figs. 25 and 30 is the same as 'start of reception' of (7) in Fig. 32.
[0166] When the operation is described, when the processing of (1), (2) has ended, terminal 15 receives setting
information on the wireless channel (physical channel, logical channel) following the zone shift from the wireless net-
work control device 13 in the form of a communication regarding zone update reservation completion via the movement-
source zone 141. ...(3)
[0167] Subsequently, if a zone shift state exists, that is, in a state in which the data of the movement-destination
zone can be received, the terminal 15 sets the wireless channel on the basis of the wireless channel information that
is communicated by means of the zone update reservation completion communication. ... (4), (5).
[0168] The setting of the user-data transmission channel is completed as a result of terminal 15 setting the wireless
channel, whereupon the terminal starts reception. ...(6), (7).
[0169] Thereafter, if data reception from the movement-source zone (movement-source zone base station) 141 is
impossible or unnecessary, terminal 15 communicates the fact that 'the logical-channel or physical-channel transmis-
sion by the v zone base station can be stopped' to the network control device 13 by means of a zone-update completion
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communication. ...(8), (9)
[0170] Further, there are also cases where the processing of (7) and (8) is executed at the same time.
[0171] The wireless network control device 13, which has received the communication regarding zone update com-
pletion, checks the states of the movement-source zone 141 and, for example, checks whether another terminal that
has set the same user transmission channel as the terminal 15 performing the zone shift exists in the movement-source
zone. If such a terminal does not exist, the wireless network control device issues an instruction to the movement-
source base station 141 to stop logical-channel transmissions and physical-channel transmissions and to cancel the
wireless channel....(10)
[0172] As a result, the movement-source base station 141 cancels the user-data transmission channel used by the
terminal 15. A short while afterward, the wireless network control device 13 transmits a zone-update-completion con-
firmation communication, which indicates that processing for a communication regarding zone update completion of
(9) is finished, to terminal 15 and terminates the serial processing. ...(12)
[0173] Further, the terminal 15 transmits a zone update reservation and, following receipt of a zone update reservation
completion, in cases where terminal 15 has not moved to the reserved zone, in the following cases (i) to (iv), for
example, the wireless network control device 13 cancels the reservation of multicast (broadcast) services and stops
the transmission of multicast (broadcast) services of the reserved zone.

(i) A case where the wireless network control device 13 activates a timer after receiving a zone update reservation
and the timer ends without a zone-update completion communication being received.
(ii) A case where, when a zone update reservation communication is transmitted at regular intervals in a state
where the terminal sends and receives multicast (broadcast) services, the wireless network control device 13 has
not been able to receive the next zone update reservation communication and so forth even after a fixed time has
elapsed after receiving a zone update reservation.
(iii) A case where a system that transmits a zone update reservation to only one zone or the transmission of a
zone update reservation to only one zone is known, the wireless network control device newly detects the zone
update reservation in another zone.
(iv) A case where a communication regarding the suspension of multicast (broadcast) service transmission from
the terminal is performed. This case (iv) includes a case where that the communication is made directly to the
zone transmitting the multicast (broadcast) services andacasewhere the communication is made via another zone.

[0174] Further, a zone update reservation communication can also be transmitted to a plurality of movement desti-
nations. In this case, a plurality of movement-destination information items is included in one message or the zone
update reservation notification is transmitted dedicatedly to each of the movement destinations. Further, although 'zone
update reservation' of (1) in Fig. 32 is communicated in cases where a plurality of zone update communications is
issued, when a shift has not been made to this zone, the transmission of data of the zone to which the terminal has
not moved is suspended.
[0175] Further, in a cases where the terminal 15 has not been able to receive the zone update reservation completion
of (3) even in the zone shift state of (4), a zone update reservation is transmitted once again via the movement-desti-
nation zone 142. Further, the wireless network control device 13 is also able to send the zone update reservation
completion of (3) to both the movement-source zone 141 and also the movement-destination zone 142. In this case,
the terminal receives the zone update reservation completion in the movement-source zone 141 prior to a zone update
and in the movement-destination zone 142 following a zone update.
[0176] Fig. 33 shows the process flowof the wireless network control device 13 in the sequence of Fig. 32. This
process flow represents an embodiment in which, following the transmission of the 'zone update reservation comple-
tion', detection of the non-arrival of the terminal in the reserved zone is performed by means of a time base. When
detection is unnecessary, steps 2, 6, 10, and 11 are not required and 'processing to receive a zone-update completion
communication' is performed in place of step 6.
[0177] With the exception of the following operation, the process flow of the movement-destination base station 142
is the same as the processing in Fig. 27.

• 'Zone-update completion communication' from terminal 15 is transmitted to the wireless network control device 13
in the procedure (9) in Fig. 32.

• 'Zone update completion confirmation' from the wireless network control device 13 is transmitted to terminal 15 in
procedure (12) in Fig 32.

• 'Zone update communication' (the name has been changed to 'zone update reservation') from terminal 15 is not
transmitted to the wireless network control device 13.

(This is because, although terminal 15 makes a transmission to the wireless network control device 13 via the
movement-destination zone 142 in Fig. 24, in the sequence of Fig. 32, a transmission is made via the movement-
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source zone 141).
• 'Update communication confirmation' ('the name has been changed to 'zone update reservation completion') from

the wireless network control device 13 is not transmitted to terminal 15.
(This is because, although the wireless network control device 13 makes a transmission to terminal 15 via the

movement-destination zone 142 in Fig. 24, in the sequence of Fig. 32, a transmission is made via the movement-
source zone 141).

• A logical channel loaded with multicast (broadcast) data is mapped to a physical channel.
Fig. 34 shows the process flow of the movement-source base station 141. In addition to the illustrated opera-

tions, the following operations are performed:

• An operation that transmits a 'zone update reservation' from the terminal 15 to the wireless network control device
13.

• An operation that transmits a 'zone update reservation completion' from the wireless network control device 13 to
the terminal 15.

[0178] Fig. 35 shows the process flow of terminal 15. Detection of the zone shift state can also be rendered unnec-
essary if the state has the same conditions as the zone update reservation conditions.

(e-2-2) Second Modified Example

[0179] Fig. 36 is a sequence for a case where a message is transmitted by extending a plurality of wireless network
control devices 13a and 13b in the embodiment of Fig. 32.

(1) The terminal 15 transmits a zone update reservation to the movement-source wireless network control device
13a via the movement-source zone 141.
(2) The movement-source wireless network control device 13a issues a request for multicast (broadcast) services
to the core network 12 for the 'provision of multicast (broadcast) services from the movement-destination wireless
network control device 13b to the terminal 15 that has changed zone'.
(3) The core network 12, which has received the multicast (broadcast) service request, then issues a multicast
(broadcast) service transmission instruction to transmit multicast (broadcast) services to the movement-destination
wireless network control device 13b.
(4) The core network 12, which has received the multicast (broadcast) service request, also makes settings for
the user data channel with the movement-destination wireless network control device 13b. Further, in cases where
multicast (broadcast) data that can be supplied to the terminal 15 is transmitted from the core network 12, it is not
necessary to additionally set the user channel.
(5) The movement-destination wireless network control device 13b, which has received the multicast (broadcast)
service transmission instruction, makes wireless channel settings for communications with terminal 15 to and from
the movement-destination zone 142 and starts physical-channel and logical-channel transmissions. Further, in a
case where multicast (broadcast) data is transmitted from the movement-destination wireless network control de-
vice 13b and settings for the wireless channel set for the terminal 15 are the same, it is not necessary to also make
wireless-channel settings and perform physical-channel and logical-channel transmission.
(6) The movement-destination wireless network control device 13b makes settings for a user channel with the core
network 12 by means of the processing of (4) and (5) above and makes settings for a wireless channel with the
movement-destination wireless zone 142 and, once physical-channel and logical-channel transmission is started,
transmits a response to a multicast (broadcast) service transmission instruction to the core network 12.
(7) The core network 12, which has received a response to the multicast (broadcast) transmission instruction,
transmits a multicast (broadcast) service request confirmation to the movement-source wireless network control
device 13a in order to communicate the fact that the supply of multicast (broadcast) services is being performed
by means of the movement-destination wireless network control device 13b.
(8) The movement-source wireless network control device 13a, which has received the multicast (broadcast) serv-
icerequest confirmation, transmits a zone update reservation completion to terminal 15.
(9) Terminal 15, which has received the zone update reservation completion, then executes the processing (7)' of
procedures (4) to (8) in Fig. 32. A short while afterward, a zone-update completion communication is transmitted
to the movement-destination wireless network control device 13b via the movement-destination zone 142.
(10) The movement-destination wireless network control device 13b, which has received a zone-update completion
communication, issues a multicast (broadcast) service cancellation request to the core network 12 in order to stop
the supply of multicast (broadcast) services of the movement-source zone 141.
(11) The core network 12, which has received the multicast (broadcast) service cancellation request, then transmits
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a multicast (broadcast) service transmission stoppage instruction to the movement-source wireless network control
device 13a.
(12) The movement-source wireless network control device 13a, which has received the multicast (broadcast)
service transmission stoppage instruction, then stops logical-channel and physical-channel transmission and can-
cels the wireless channel. In cases where a terminal serviced with multicast (broadcast) data that is the same as
the settings for the wireless channel that has been set for terminal 15 remains in the movement-source zone 141,
the stoppage of physical-channel and logical-channel transmission and wireless-channel cancellation is unneces-
sary.
(13) In addition, the movement-source wireless network control device 13b performs user data channel cancella-
tion. Further, in cases where a terminal that is serviced with multicast (broadcast) data that is the same as the
settings of the wireless channel that is set for terminal 15 remains in the movement-source zone, user data channel
cancellation is unnecessary.
(14) As described above, the movement-source wireless network control device 13a, which has performed logical-
channel and physical-channel transmission stoppage, wireless-channel cancellation, and user data channel can-
cellation, then transmits a response to the multicast (broadcast) service transmission stoppage instruction to the
core network 12.
(15) The core network 12, which has received the response to the multicast (broadcast) service transmission
stoppage instruction, communicates the fact that 'the supply of multicast (broadcast) services in the movement-
source zone 141 has ended' to the movement-destination wireless network control device 13b by means of a
multicast (broadcast) service cancellation request confirmation.
(16) The movement-destination wireless network control device 13b, which has received the multicast (broadcast)
service cancellation request confirmation, communicates the fact that the processing with respect to the zone-
update completion communication from terminal 15 is complete to terminal 15 by means of a zone update com-
pletion confirmation.

[0180] Fig. 37 shows the process flow for the movement-source wireless network control device 13a in the sequence
of Fig. 36 and Fig. 38 shows the process flow of the movement-destination wireless network control device 13b.

(e-2-3) Third Modified Example

[0181] Fig. 39 is an example of a sequence in a case where a plurality of wireless network control devices 13a and
13b is mounted in the embodiment of Fig. 32.

(1) Terminal 15 transmits a zone update reservation to the movement-source wireless network control device 13a
via the movement-source zone 141.
(2) The movement-source wireless network control device 13a communicates the fact that 'terminal 15 has changed
zone' to the movement-destination wireless network control device 13b by means of a zone transfer communica-
tion.
(3) The movement-destination network device 13b transmits a multicast (broadcast) service request to the core
network 12 in order to request the transmission of multicast (broadcast) services from the core network 12. Further,
in cases where multicast (broadcast) data that can be supplied to terminal 15 has already been transmitted by the
core network 12, the transmission of a multicast (broadcast) service request is unnecessary.
(4) The core network 12, which has received the multicast (broadcast) service request, performs user data channel
setting in conjunction with the movement-destination wireless network control device 13b. Further, in cases where
multicast (broadcast) data that can be supplied to terminal 15 has already been transmitted by the core network
12, it is not necessary to newly set the user data channel.
(5) Upon completion of the user data channel setting, the core network 12 transmits a multicast (broadcast) service
transmission instruction to the movement-destination wireless network control device 13b. Further, in cases where
multicast (broadcast) data that can be supplied to terminal 15 has already been transmitted from the core network
12, a multicast (broadcast) service transmission instruction is not issued.
(6) The movement-destination wireless network control device 13b, which has received the multicast (broadcast)
service transmission instruction, commences wireless channel setting and the physical-channel and logical-chan-
nel transmission. Further, in a case were the setting of the wireless channel for supplying multicast (broadcast)
services and the physical-channel and logical-channel transmission have already begun, and where the wireless
channel setting set for terminal 15 is the same, it is not necessary to newly perform wireless channel setting and
physical-channel and logical-channel transmission.
(7) Upon completion of the processing to start the wireless channel setting and physical-channel and logical-
channel transmission, the movement-destination wireless network control device 13b transmits a response to the
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multicast (broadcast) service transmission instruction to the core network 12. Further, in cases where multicast
(broadcast) data that can be supplied to terminal 15 is transmitted from the core network, it is unnecessary to
transmit a response to the multicast (broadcast) service transmission instruction.
(8) When the wireless channel setting and the physical-channel and logical-channel transmission are complete,
the movement-destination wireless network control device 13b transmits a response to the multicast (broadcast)
service zone transfer communication to the movement-source wireless network control device 13a.
(9) The movement-source wireless network control device 13a, which has received the response to the multicast
(broadcast) service zone transfer communication, then transmits a zone update reservation completion to terminal
15.
(9)' Terminal 15, which has received the zone update reservation completion, executes the same operation as (4)
to (8) in Fig. 32.
(10) A short while afterward, the zone-update completion communication is transmitted to the movement-destina-
tion wireless network control device 13b via the movement-destination zone.
(11) The movement-destination wireless network control device 13b transmits a multicast (broadcast) service zone
transfer completion communication to the movement-source wireless network control device 13a. The multicast
(broadcast) service zone transfer completion communication communicates the fact that 'terminal 15 has com-
pleted the zone shift and the supply of multicast (broadcast) services by the mobile source zone 141, can be ended'.
(12) The movement-source wireless network control device 13a, which has received the multicast (broadcast)
service zone transfer completion communication, issues a multicast (broadcast) service cancellation request to
the core network 12 requesting the cancellation of the user data channel. Further, in cases where a terminal that
is serviced with multicast (broadcast) data on the same user channel as the user data channel supplied to terminal
15 still remains in the movement-source zone 141, it is unnecessary to issue the user data channel cancellation
request.
(13) Subsequently, the movement-source wireless network control device 13a stops physical-channel and logical-
channel transmission and cancels the wireless channel. Further, in cases where a terminal that is serviced with
multicast (broadcast) data that is the same as the wireless channel settings set for terminal 15 remains in the
movement-source zone, it is unnecessary to stop the physical-channel and logical-channel transmission and per-
form wireless-channel cancellation.
(14) Cancellation of the user data channel between the movement-source wireless network control device 13a
and the core network 12 is performed. In cases where a terminal that is serviced with multicast (broadcast) data
on the same user channel as the user data channel supplied to terminal 15 remains in the movement-source zone,
it is unnecessary to cancel the user data channel.
(15) Following the user data channel cancellation, the core network 12 transmits confirmation of the multicast
(broadcast) service cancellation request to the movement-source wireless network control device 13a. In cases
where a terminal that is serviced with multicast (broadcast) data on the same user channel as the user data channel
supplied to terminal 15 remains in the movement-source zone, it is unnecessary to confirm the multicast (broadcast)
service cancellation request.
(16) When the processing with respect to the multicast (broadcast) service zone transfer completion communication
is complete, the movement-source wireless network control device 13a transmits a response to the multicast
(broadcast) service zone transfer completion communication to the movement-destination wireless network control
device 13b.
(17) The movement-destination wireless network control device 13b, which has received the response to the mul-
ticast (broadcast) service zone transfer completion communication, then communicates the fact that the processing
with respect to the zone-update completion communication from terminal 15 is complete to terminal 15 by means
of a zone update completion confirmation.

[0182] Fig. 40 shows the process flow of the movement-source wireless network control device 13a of Fig. 39. Fig.
41 shows the process flow of the movement-destination wireless network control device 13b.

(F) The Fourth Embodiment

[0183] The fourth embodiment is an embodiment in which a network device detects the fact that a terminal exists in
a region that can be presumed to allow the terminal to receive services from another zone and in which the transmission
of broadcast data or multicast data on a wireless channel from the other zone is started.
[0184] Fig. 42 is an explanatory view of the zone-switching sequence of the fourth embodiment.
[0185] Terminal 15 communicates a measurement value report (reception field strength and so forth) to the wireless
network control device 13 via the movement-destination base station 142 ...(1).
[0186] Upon receiving the measurement value report, the wireless network control device 13 detects the fact that
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the terminal has moved to another zone or is moving to another zone on the basis of the measured value from the
terminal and determines zone-shift implementation ... (2). Subsequently, the wireless network control device 13 issues
a communication to commence transmission to the movement-destination base station as shown in table 3 in accord-
ance with the state of the movement-destination base station 142. That is, if the movement-destination base station
142 has stopped transmission, the wireless network control device 13 issues an instruction to start transmission and
does nothing if the movement-destination base station 142 is transmitting the data on a common physical channel.... (3)

[0187] Subsequently, the wireless network control device 13 issues a channel setting communication to terminal 15
via the movement-destination base station 142...(4).
[0188] A short while afterward, the movement-destination base station 142 commences transmission in accordance
with the transmission start communication from the wireless network control device 13 ...(5).
[0189] As described above, terminal 15 starts to receive broadcast data or multicast data in the movement-destination
zone at the time designated by the wireless network control device 13 ...(6).
[0190] Further, a transmission start completion and channel setting completion are sent back to the wireless network
control device 13 in response to the transmission start communication and channel setting communication respective-
ly....(3)',(4)'
[0191] Although a measurement value report is sent from terminal 15 to the wireless network control device 13 via
the movement-destination base station 142 in Fig. 42, the measurement value report can also be sent to the wireless
network control device 13 via the base station 141 of the movement-source zone as shown in Fig. 43.
[0192] Fig. 44 shows the process flow of the wireless network control device of the fourth embodiment.
[0193] The wireless network control device 13 judges whether there is a measurement value report from terminal
15 when multicast (broadcast) services have begun (step 1). If there is a measurement value report, the wireless
network control device 13 decides, based on the report value, whether the terminal has shifted zone and judges how
the zone shift is implemented on the basis of this decision (step 2).
[0194] When the zone shift implementation has been determined, it is judged whether the movement-destination
base station 142 has stopped transmission (step 3). If the movement-destination base station has stopped transmission,
a transmission start communication is transmitted to the movement-destination base station (step 4).
[0195] Following the processing of step 4 or if the movement-destination base station has not stopped transmission
in step 3 (transmission is taking place on a common physical channel), a channel setting communication is transmitted
to terminal 15 (step 5).
[0196] Following the processing of step 5, or when there is no measurement value report in step 1 or the zone shift
implementation is not determined in step 2, it is judged whether multicast (broadcast) services have ended (step 6). If
services have not ended, the processing returns to step 1 and the processing of step 1 and subsequent steps is
repeated. If services have ended, the processing is terminated. Further, the operation of the movement-destination
base station is the same as that of the third embodiment.
[0197] Fig. 45 shows the process flow of the terminal.
[0198] When multicast (broadcast) services have begun, it is judged whether a measurement value report condition
(described later) is fulfilled (step 1). If the measurement value report condition is fulfilled, processing to transmit a
measurement value report is performed (step 2).
[0199] Following the processing of step 2, receipt of a channel setting communication is awaited for a fixed time and
it is judged whether the channel setting communication has been received (step 3). If a channel setting communication
has been received, channel setting communication processing is performed (step 4). Subsequently, processing to
receive multicast (broadcast) data in the movement-destination zone is performed (step 5).
[0200] Following completion of the processing of step 5 or if the measurement value report condition is not fulfilled
in step 1 or there is no channel setting report in step 3, it is judged whether the multicast (broadcast) services have
ended (step 6). If the services have not ended, the processing returns to step 1 and the processing of step 1 is and
subsequent steps is repeated. If the services have ended, the processing is terminated (step 7).
[0201] Further, the operation of the movement-destination base station is the same as that of the third embodiment.
[0202] Fig. 46 is an explanatory view of a measurement value report condition. The measurement report condition

Table 3

State of movement-destination base
station

Response to terminal Communication to movement-
destination zone (movement-
destination base station )

Transmission stoppage Channel setting communication Start of transmission

Common physical channel Channel setting communication None
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is fulfilled when the reception quality of a reference signal A in the movement-source zone deteriorates, the reception
quality of a reference signal B in the movement-destination zone improves, and the reception quality in the movement-
destination zone continues to be more favorable for a fixed time t or more than the reception quality in the movement-
source zone.
[0203] Further, in cases where a measurement value report is issued to the wireless channel control device 13 via
the base station 141 of the movement-source zone as shown in Fig. 43, the reference-signal reception quality is raised
by ∆x and a measurement value report can also be issued from the periphery of the region that allows multicast (broad-
cast) services to actually be received. As a result, the time required for zone switching can be extended, for example.

(f-1) Modified Example

[0204] The fourth embodiment represents a case where multicast (broadcast) data has already been transmitted on
a logical channel to each of the base stations by the wireless network control device 13 and the movement-destination
base station 142 transmits this data to a terminal in accordance with an instruction from the wireless network control
device 13. The modified example represents a case where the multicast (broadcast) data has not been transmitted to
the movement-destination base station 142 by the wireless network control device 13 and in which the data is trans-
mitted to the movement-destination base station 142 on a logical channel on the basis of the measurement value report
from the terminal and is then transmitted to the terminal from the base station.
[0205] Fig. 47 is an explanatory view of a sequence of a modified example.
[0206] Terminal 15 issues a measurement value report to the wireless network control device 13 via the movement-
destination base station 142...(1).
[0207] Upon receiving the measurement value report, the wireless network control device 13 detects the fact that
the terminal has moved to another zone or is moving to another zone on the basis of the measurement value from
terminal 15 and determines the zone shift implementation ...(2).
[0208] Subsequently, the wireless network control device 13 performs processing to commence transmission as
shown in table 4 in accordance with the state of the movement destination...(3). That is, if the movement-destination
base station 142 has stopped transmission, the wireless network control device 13 issues an instruction to the base
station to transmit multicast (broadcast) data to the movement-destination base station 142 on a logical channel and
to transmit the data to the terminal. Further, the wireless network control device 13 does nothing if the movement-
destination base station 142 is transmitting the data on the common physical channel.
[0209] Subsequently, the wireless network control device 13 issues a channel setting communication to terminal 15
via the movement-destination base station 142...(4).

[0210] Hereinabove, terminal 15 starts reception in the movement-destination zone at the time designated by the
wireless network control device 13.
[0211] Although the measurement value report is transmitted from terminal 15 to the wireless network control device
13 via the movement-destination base station 142 in Fig. 47, the measurement value report can also be issued to the
wireless network control device 13 via the base station 141 in the movement-source zone as shown in Fig. 48.
[0212] Fig. 49 shows the process flow of the wireless network control device of a modified example. This process
flow is substantially the same as the process flow of the embodiment in Fig. 44 but the difference lies in the processing
of step 4. In step 4 of the embodiment, if the movement-destination base station 142 has stopped transmission, the
wireless network control device transmits a transmission start communication to the movement-destination base sta-
tion. However, in the case of the modified example, transmission to the movement-destination base station is started.
That is, if the movement-destination base station 142 has stopped transmission, the wireless network control device
issues an instruction to the base station to transmit multicast (broadcast) data to the movement-destination base station
142 on a logical channel and to transmit the data to the terminal.
[0213] Further, the operation of the terminal is the same as that of the fourth embodiment.

Table 4

State of movement destination Response to terminal Settings for movement-destination zone
(movement-destination base station)

Transmission stoppage Channel setting communication Start of transmission

Common logical channel Channel setting communication None
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(G) Fifth Embodiment

[0214] The fifth embodiment is an embodiment in which, when a terminal receiving a supply of services is in a region
that can be presumed to allow the terminal to receive services from another zone, the terminal issues a request to a
network device for a wireless channel for supplying the services from the other zone and the network device commu-
nicates by allocating a wireless channel.
[0215] Fig. 50 is an explanatory view of the zone-switching procedure of the fifth embodiment.
[0216] Terminal 15 issues a request for wireless resources to the wireless network control device 13 by means of a
channel setting request via the movement-destination base station 142 ...(1).
[0217] Upon receiving the channel setting request, the wireless network control device 13 issues a channel setting
communication to the movement-destination base station 142 as shown in table 5 in accordance with the state of the
movement-destination base station...(2). Further, a response is made to the request by transmitting a channel setting
communication to the terminal via the movement-destination base station...(2).
[0218] The movement-destination base station 142 starts to transmit to the terminal on the channel that corresponds
with the communication from the wireless network control device 13 (an dedicated physical channel or common physical
channel)...(3).
[0219] Terminal 15 starts to receive multicast data or broadcast data in the movement-destination zone at the time
designated by the wireless network control device 13 ...(4).

[0220] Although a channel setting request is sent from terminal 15 to the wireless network control device 13 via the
movement-destination base station 142 in Fig. 50, the channel setting request can also be sent to the wireless network
control device 13 via the base station 141 in the movement-source zone as shown in Fig. 51.
[0221] Fig. 52 shows the process flow of the wireless network control device of the fifth embodiment.
[0222] The wireless network control device 13 judges whether there is a channel setting request from terminal 15
when multicast (broadcast) services have begun (step 1). If there is a channel setting request, the wireless network

Table 5

State of terminal State of movement
destination

Terminal operation Response to
terminal

Communication to
movement-
destination zone

Dedicated physical
channel

Stopped Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting
communication

Dedicated physical
channel

Dedicated physical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting
communication

Dedicated physical
channel

Common physical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting
communication

Common physical
channel

Stopped Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting
communication

Common physical
channel

Dedicated physical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting
communication

Common physical
channel

Common physical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting
communication
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control device 13 transmits a channel setting communication to the movement-destination base station 142 (step 2).
As a result, the movement-destination base station 142 transmits multicast data or broadcast data to the terminal on
the channel thus set (dedicated physical channel or common physical channel).
[0223] Subsequently, the wireless network control device 13 transmits a channel setting communication to the ter-
minal 15 (step 3).
[0224] Following the processing of step 3 or when there is no channel setting request in step 1, it is judged whether
the multicast (broadcast) services have ended (step 4). If services have not ended, the processing returns to step 1
and the processing of step 1 and subsequent steps is repeated. If services have ended, the processing is terminated
(step 5).
[0225] Fig. 53 shows the process flow of the movement-destination base station.
[0226] The movement-destination base station 142 judges whether there has been a channel setting communication
from the wireless network control device 13 when multicast (broadcast) services have begun (step 1). If there is a
channel setting communication, the movement-destination base station 142 performs channel setting processing and
commences transmission (step 2). That is, the movement-destination base station 142 transmits multicast data or
broadcast data to the terminal on the channel thus set (dedicated physical channel or common physical channel).
[0227] Following the end of the processing of step 2 or when there is no channel setting communication in step 1, it
is judgedwhether multicast (broadcast) services have ended (step 3). If services have not ended, the processing returns
to step 1 and the processing of step 1 and subsequent steps is repeated. If services have ended, the processing is
terminated (step 4).
[0228] In addition to the above operation, the movement-destination base station 142 relays a channel setting com-
munication to the terminal together with the channel setting request from terminal 15.
[0229] Fig. 54 shows the process flow of the terminal.
[0230] Terminal 15 judges whether the channel setting request condition is fulfilled when multicast (broadcast) serv-
ices have begun (step 1). If the channel setting request condition is fulfilled, terminal 15 performs processing to transmit
a channel setting request (step 2). Subsequently, terminal 15 performs processing to receive a channel setting com-
munication (step 3). After receiving the channel setting communication, terminal 15 performs processing to receive
multicast (broadcast) data on the channel thus set (dedicated physical channel or common physical channel) (step 4).
[0231] Following the end of the processing of step 4 or if the channel setting request condition is not fulfilled in step
1, it is judged with the multicast (broadcast) services have ended (step 5). If services have not ended, the processing
returns to step 1 and the processing of step 1 and subsequent steps is repeated. If services have ended, the process
is terminated (step 6).
[0232] The channel setting request condition in step 1 is the same as the 'zone update communication condition' of
the third embodiment.
[0233] Figs. 55 and 56 represent embodiments in which, in the sequences of Figs. 50 and 51 respectively, terminal
15 switches a physical channel receiving a supply of multicast (broadcast) services between physical channels of a
plurality of types when a plurality of physical channels is set at the same time. The difference lies in the fact that, in
Figs. 55 and 56, 'start of transmission' of procedure (3) in the sequences of Figs. 50 and 51 has been changed to
'change in mapping of data to physical channel'. That is, in Figs. 55 and 56, the movement-destination zone 142 trans-
mits multicast (broadcast) data to terminal 15 by mapping the data to different channel types in accordance with a
channel setting communication.

(g-1) Modified Example

[0234] The fifth embodiment represents a case where multicast (broadcast) data has already been transmitted on a
logical channel to each of the base stations by the wireless network control device 13 and in which the movement-
destination base station 142 transmits the data to the terminal in accordance with an instruction from a wireless network
control device 13. In the case of the modified example, multicast (broadcast) data is not transmitted to the movement-
destination base station 142 by the wireless network control device 13 and the data is transmitted to the movement-
destination base station 142 on a logical channel on the basis of the channel setting request from the terminal before
being transmitted from the base station to the terminal.
[0235] Fig. 57 is an explanatory view of the zone-switching procedure of a modified example.
[0236] Terminal 15 issues a request for wireless resources to the wireless network control device 13 by means of a
channel setting request via the movement-destination base station 142...(1).
[0237] Upon receiving the channel setting request, the wireless network control device 13 sets the channel of the
movement-destination base station 142 as shown in table 6 in accordance with the state of the movement-destination
base station and performs transmission...(2). That is, if the movement-destination base station 142 has stopped trans-
mission, an instruction is sent to the base station to transmit multicast (broadcast) data to the movement-destination
base station 142 on a logical channel and to transmit the data to the terminal. The movement-destination base station
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142 then starts to transmit to the terminal on the channel corresponding with the communication from the wireless
network control device 13 (dedicated physical channel or common physical channel).
[0238] Further, the wireless network control device 13 sends the channel setting communication to terminal 15 as
per table 6 in accordance with the state of the movement-destination base station...(3).
[0239] Terminal 15 starts to receive broadcast data or multicast data in the movement-destination zone at the time
designated by the wireless network control device 13...(4).

[0240] Although, in Fig. 57, a channel setting request is sent from terminal 15 to the wireless network control device
13 via the movement-destination base station 142, the channel setting request can also be sent to the wireless network
control device 13 via the base station 141 of the movement-source zone as shown in Fig 58.
[0241] Fig. 59 shows the process flow of the wireless network control device of a modified example.
[0242] The wireless network control device 13 judges whether there is a channel setting request from the terminal
when multicast (broadcast) services have begun (step 1). If there is a channel setting request, the wireless network
control device 13 performs channel setting processing for the movement-destination base station 142 and commences
transmission. That is, if the movement-destination base station 142 has stopped transmission, the wireless network
control device 13 issues an instruction to the base station to transmit multicast (broadcast) data to the movement-
destination base station 142 on a logical channel and to transmit the data to the terminal. The movement-destination
base station 142 then starts to transmit to the terminal on the channel set by the wireless network control device 13
(dedicated logical channel or common logical channel).
[0243] Following the processing of step 2, the wireless network control device 13 also transmits a channel setting
communication to terminal 15 (step 3).
[0244] Following the processing of step 3 or when there is no channel setting request in step 1, it is judged whether
multicast (broadcast) services have ended (step 4). If services have not ended, the processing returns to step 1 and
the processing of step 1 and subsequent steps is repeated. If services have ended, the processing is terminated (step 5).

Table 6

State of terminal State of movement
destination

Terminal operation Response to
terminal

Settings for
movement-
destination zone

Dedicated logical
channel

Stopped Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting,
transmission

Dedicated logical
channel

Dedicated logical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting,
transmission

Dedicated logical
channel

Common logical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

None

Common logical
channel

Stopped Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting,
transmission

Common logical
channel

Dedicated logical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

Channel setting,
transmission

Common physical
channel

Common physical
channel

Request to wireless
network control
device for wireless
resources

Channel setting
communication

None
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(g-2) Modified Example of Figs. 51 and 58

(g-2-1) First Modified Example

[0245] Fig. 60 is a modified example of Figs. 51 and 58 of the fifth embodiment and represents an embodiment in
which (1) physical-channel transmission and logical-channel transmission are both performed and in which (2) process-
ing for the movement-source zone and processing to set the user-data transmission channel have been added. The
sequence of Fig. 60 can also be applied to a case where, for example, the movement-source zone 141 communicates
on a common physical channel and a common logical channel and the movement-destination zone 142 does not supply
services or to a case where terminal 15 communicates on an dedicated physical channel and an dedicated logical
channel at the movement destination when services are supplied on an dedicated physical channel.
[0246] In the sequence of Fig. 60, the designations 'channel setting request' and 'channel setting communication' in
Figs. 51 and 58 have been expediently changed to 'zone update reservation' and 'zone update reservation completion'
respectively. Further, the 'channel setting communication' and 'start of transmission' of Fig. 51 and 'start of transmission'
of Fig. 58 have been combined as '(2) wireless channel setting, start of physical channel transmission, and start of
logical channel transmission'. Further, 'start of reception' of (4) in Figs. 51 and 58 are the same as 'start of reception'
of (7) in Fig. 60. The operation will be described below.

(3) Upon completion of the processing (1) and (2), terminal 15 receives information for setting the wireless channel
(physical channel, logical channel) following a zone shift from the wireless network control device 13 by means of
a zone update reservation completion communication.
(4) Terminal 15 detects the fact that a zone shift state has been assumed, i.e. a state where the data of the move-
ment-destination zone 142 can be received has been assumed, for example.
(5) Upon detecting a zone shift state, terminal 15 sets a wireless channel of a different type from the channel type
of the movement source in accordance with wireless channel information that is communicated by means of the
zone update reservation completion communication of (3).
(6) The setting of the user-data transmission channel is completed as a result of terminal 15 setting the wireless
channel.
(7) Subsequently, terminal 15 starts to receive data.
(8) Thereafter, once reception from the movement-source zone 141 has become impossible or reception is unnec-
essary, reception from the movement-source zone is stopped. (7) and (8) are sometimes performed at the same
time.
(9) After reception has been stopped, terminal 15 issues a zone-update completion communication and commu-
nicates the fact that 'it is possible stop the logical-channel and physical-channel transmission by the movement-
source base station' to the wireless network control device 13.
(10) The wireless network control device 13, which has received the zone-update completion communication,
checks the state of the movement-source zone 141, for example, whether another terminal making the same user-
transmission-channel settings as the terminal 15 making the zone shift exists in the movement-source zone 141.
Further, if another terminal does not exist, logical-channel transmission and physical-channel transmission are
stopped and the wireless channel is cancelled.
(11) As a result, the movement-source base station 141 cancels the user-data transmission channel.
(12) Further, the wireless network control device 13 communicates 'zone update completion confirmation' to ter-
minal 15 in order to indicate that the processing resulting from receipt of the zone-update completion communi-
cation is complete. Further, in cases where terminal 15 transmits a zone update reservation and receives a zone
update reservation completion and then the terminal does not move to the reserved zone, the wireless network
control device cancels the multicast (broadcast) service reservation and stops transmission of multicast (broadcast)
services in the reserved zone. A case where a reservation is cancelled is the same as that of (i) to (iv) in the first
modified example of (e-2-1) of the third embodiment.

[0247] Fig. 61 shows the process flowof the wireless network control device 13 in the sequence of Fig. 60, wherein
the part of step 3 in Fig. 33 has become steps 3 and 3'. Fig. 33 shows the operation of the wireless network control
device 13 in a case where two states in which the movement-destination base station 141 is transmitting and not
transmitting are captured. Hence, the judgment of the state of the movement-destination base station is 'whether trans-
mission has stopped'. However, in Fig. 61, because there is a change in the type of the wireless channel, when the
movement-destination base station is transmitting, processing to judge whether services are being supplied on a wire-
less channel that is different from the wireless channel being used for transmission by the movement-destination base
station as shown in step 3' is required and added.
[0248] The operation of the movement-destination base station 142 in the sequence of Fig. 60 is the same as that
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of Fig. 53 except that the following operations have been removed.

• In procedure (9), 'zone update completion communication' from terminal 15 is transmitted to the wireless network
control device 13.

• In procedure (12), the 'zone update completion confirmation' from the wireless network control device 13 is trans-
mitted to terminal 15.

• The 'channel setting request' (the name has been changed to 'zone update reservation') from terminal 15 is not
transmitted to the wireless network control device 13. (This is because, although terminal 15 makes a transmission
to the wireless network control device 13 via the movement-destination zone 142 in Fig. 53, in the sequence of
Fig. 60, a transmission is made via the movement-source zone 141).

• 'Channel setting communication' ('the name has been changed to 'zone update reservation completion') from the
wireless network control device 13 is not transmitted to terminal 15.
(This is because, although the wireless network control device 13 makes a transmission to terminal 15 via the
movement-destination zone 142 in Fig. 53, in the sequence of Fig. 60, a transmission is made via the movement-
source zone 141).

• A logical channel loaded with multicast (broadcast) data is mapped to a physical channel.

[0249] The operation of the movement-source base station 141 in the sequence of Fig. 60 performs the following
operations in addition to the operation of the movement-source base station 141 in Fig. 34:

• In procedure (1), a 'zone update reservation' (the name has been changed from 'channel setting request') from
terminal 15 is transmitted to the wireless network control device 13.

• In procedure (3), a 'zone update reservation completion' (the name has been changed from 'channel setting com-
munication') from the wireless network control device 13 is transmitted to terminal 15.

[0250] Fig. 62 shows the process flow of terminal 15 in the sequence of Fig. 60 and differs from the process flow of
Fig. 35 as a result of the addition of processing to change the channel type in step 5.

(g-2-2) Second Modified Example

[0251] The sequence in a case where a plurality of wireless network channels 13a and 13b is mounted in the em-
bodiment of Fig. 60 performs a sequence that is the same as that of the third embodiment and the second modified
example of (e-2-2). However, procedure (2) of Fig. 60 is executed in procedure (5) in this sequence, procedures (4)
to (8) of Fig. 60 are executed in procedure (9) in this sequence, and procedure (10) of Fig. 60 is performed in procedure
(12) in this sequence.

(g-2-3) Third Modified Example

[0252] A sequence of a case where a plurality of wireless network channels 13a and 13b is mounted in the embod-
iment in Fig. 60 performs a sequence that is the same as that of the third embodiment and the third modified example
of (e-2-3). However, procedure (2) of Fig. 60 is executed in procedure (4) in this sequence, procedures (4) to (8) of
Fig. 60 are executed in procedure (9) in this sequence, and procedure (10) of Fig. 60 is performed in procedure (13)
in this sequence.

(H) Sixth Embodiment

[0253] The sixth embodiment is an embodiment of a mobile communication system in which a network device detects
measurement results from a terminal receiving a supply of services or detects, from a report value, that the terminal
exists in a region that can be presumed to allow the terminal to receive services from another zone, and sets the
wireless channel to communicate on the wireless channel.
[0254] Fig. 63 is an explanatory view of the zone-switching procedure of the sixth embodiment.
[0255] Terminal 15 sends a measurement value report to the wireless network control device 13 via the mobile
destination base station 142...(1).
[0256] The wireless network control device 13 detects the fact that the terminal has moved to another zone or is
moving to another zone on the basis of the measurement value from the terminal and determines the implementation
of zone shift control ...(2).
[0257] Subsequently, the wireless network control device 13 sends a channel setting communication to the move-
ment-destination base station as shown in table 7 in accordance with the state of the movement-destination base
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station 142...(3).
[0258] Further, the wireless network control device 13 sends a channel setting communication to terminal 15 via the
movement-destination base station...(4).
[0259] The movement-destination base station 142 starts to transmit broadcast data or multicast data to the terminal
in accordance with the channel communication from the wireless network control device 13...(5).
[0260] Terminal 15 starts to receive the data in the movement-destination zone at the time designated by the wireless
network control device 13.

[0261] Although a measurement value report is sent from terminal 15 to the wireless network control device 13 via
the movement-destination base station 142 in Fig. 63, a channel setting request can also be sent to the wireless network
control device 13 via the base station 141 of the movement-source zone as shown in Fig. 64.
[0262] Fig. 65 shows the process flow of the wireless network control device of the sixth embodiment. The process
flow of the movement-destination base station is the same as the process flow of the fifth embodiment (Fig. 53) and
the process flow of the terminal is the same as the process flow of the fourth embodiment (Fig. 45).
[0263] The wireless network control device 13 judges whether there is a measurement value report from terminal
15 when multicast (broadcast) services have begun (step 1). If there is a measurement value report, the wireless
network control device 13 judges how to implement zone shift control on the basis of the reported value (step 2). The
measurement value report condition is the same as the condition of the fourth embodiment.
[0264] In cases where implementation of zone shift control is determined in step 2, the wireless network control
device transmits a channel setting communication to the movement-destination base station 142 (step 3). As a result,
the movement-destination base station 142 starts to transmit broadcast data or multicast data to the terminal on the
channel set by the wireless network control device 13 (dedicated physical channel or common physical channel).
[0265] A short while afterward, the wireless network control device 13 transmits a channel setting communication to
the terminal (step 4). As a result, terminal 15 is able to receive broadcast data or multicast data on the channel thus
set (dedicated physical channel or common physical channel).

Table 7

State of terminal State of movement
destination

Terminal operation Response to
terminal

Communication to
movement-
destination zone

Dedicated physical
channel

Stopped Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting
communication

Dedicated physical
channel

Dedicated physical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting
communication

Dedicated physical
channel

Common physical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting
communication

Common physical
channel

Stopped Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting
communication

Common physical
channel

Dedicated physical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting
communication

Common physical
channel

Common physical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting
communication
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[0266] After the processing of step 4, or if there is no measurement value report in step 1 or implementation of the
zone shift is not determined in step 2, it is judged whether multicast (broadcast) services have ended (step 5). If the
services have not ended, the processing returns to step 1 and the processing of step 1 and subsequent steps is
repeated. If services have ended, the processing is terminated (step 6).
[0267] Figs. 66 and 67 are embodiments in which a physical channel receiving a supply of multicast (broadcast)
services is switched between physical channels of a plurality of types in the sequence of Figs. 63 and 64. The difference
lies in the fact that, in Figs. 66 and 67, 'start of transmission' in the procedure (5) of the sequence of Figs. 63 and 64
has been changed to 'change in mapping of data to physical channel'. That is, in Figs. 66 and 67, when terminal 15
simultaneously sets a plurality of physical channels, the movement-destination zone 142 maps multicast (broadcast)
data with different channel types in accordance with the channel setting communication before sending the data to
terminal 15.

(h-1) Modified Example

[0268] The sixth embodiment represents a case where multicast (broadcast) data has already been transmitted on
a logical channel to each of the base stations by the wireless network control device 13 and in which the movement-
destination base station 142 transmits the data to the terminal in accordance with a channel setting communication
from the wireless network control device 13. In this modified example, the wireless network control device 13 has not
yet transmitted multicast (broadcast) data to the movement-destination base station 142 and the data is transmitted to
the movement-destination base station base station 142 on a logical channel on the basis of the measurement value
report from the terminal before being transmitted from the base station to the terminal.
[0269] Fig. 68 is an explanatory view of the zone-switching procedure of a modified example.
[0270] Terminal 15 transmits a measurement value report to the wireless network control device 13 via the movement-
destination base station 142...(1).
[0271] Upon receiving the measurement value report, the wireless network control device 13 detects the fact that
the terminal has moved to another zone or is moving to another zone on the basis of the measurement value from
terminal 15 and determines the implementation of the zone shift...(2).
[0272] Subsequently, the wireless network control device 13 performs processing to start transmission as shown in
table 8 in accordance with the state of the movement-destination base station...(3). That is, if the movement-destination
base station 142 has stopped transmission, the wireless network control device 13 instructs the base station to transmit
multicast (broadcast) data to the movement-destination base station 142 on a logical channel and to start transmitting
the data to the terminal.
[0273] Subsequently, the wireless network control device 13 issues a channel setting communication to terminal 15
via the movement-destination base station 142...(4).
[0274] Thereafter, terminal 15 starts to receive data in the movement-destination zone at the time designated by the
wireless network control device 13...(5).

Table 8

State of terminal State of movement
destination

Terminal operation Response to
terminal

Settings for
movement-
destination zone

Dedicated logical
channel

Stopped Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting,
transmission

Dedicated logical
channel

Dedicated logical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting,
transmission

Dedicated logical
channel

Common logical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

None
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[0275] Fig. 69 shows the process flow of the wireless network control device of a modified example.
[0276] The wireless network control device 13 judges whether there are measurement report values from terminal
15 when multicast (broadcast) services have begun (step 1). If there are measurement report values, the wireless
network control device 13 judges how to implement zone shift control on the basis of the report values (step 2). When
implementation of zone shift control has been determined, channel setting processing is performed and transmission
is started (step 3). A short while afterward, a channel setting communication is transmitted to terminal 15 (step 4).
[0277] Following the processing of step 4, or when there are no measurement report values in step 1 or when zone
shift implementation is not determined in step 2, it is judged whether multicast (broadcast) services have ended (step
5). If services have not ended, the processing returns to step 1 and the processing of step 1 and subsequent steps is
repeated. If services have ended, the processing is terminated (step 6).

(h-2) Modified Example of Figs. 64 and 68

[0278] Fig. 70 is a modified example of Figs. 64 and 68 of the sixth embodiment and is an embodiment where (1)
physical-channel transmission and logical-channel transmission are both performed and in which (2) processing for
the movement-source zone and processing to set the user-data transmission channel are added. Further, where logical-
channel transmission is concerned, although terminal 15 sends and receives messages to and from the wireless net-
work control device 13 via the movement-destination zone 142 in Fig. 68, messages are sent and received to and from
the wireless network control device 13 via the movement-source zone 141 in the modified example.
[0279] The sequence of Fig. 70 is implemented in a case where, for example, when the movement-source zone 141
communicates on an dedicated physical channel and an dedicated logical channel and the movement-destination zone
142 communicates on a common physical channel and a common logical channel, communication takes place on a
common physical channel and a common logical channel at the movement destination. Further, this sequence can
also be applied to a case where the movement-source zone 141 communicates on an dedicated physical channel and
an dedicated logical channel and communication takes place on a common physical channel and a common logical
channel at the movement destination when the movement-destination zone 142 does not supply services, for example.
[0280] In the sequence of Fig. 70, '(3) channel setting communication', '(3)' channel setting completion communica-
tion' and '(5) start of transmission' in Fig. 64 and the '(3) start of transmission' in Fig. 68 are combined as '(3) wireless-
channel setting, start of physical-channel transmission and start of logical-channel transmission'. Further, (6) reception
processing in Fig. 64 and (5) start of reception in Fig. 68 are the same as (8) start of reception in Fig. 70.
[0281] When the operation is described, following the end of the processing of (1) to (3), terminal 15 receives setting
information on the wireless channel (physical channel, logical channel) following the zone shift by means of a channel
setting communication from the wireless network control device 13...(4).
[0282] Terminal 15 checks the zone shift state and confirms the fact that the movement-destination zone 142 has
entered a state where data can be received. ...(5)
[0283] Subsequently, a wireless channel that is different from the channel type of the movement source is set in
accordance with wireless channel information that is communicated by means of the channel setting communication. ...
(6)

Table 8 (continued)

State of terminal State of movement
destination

Terminal operation Response to
terminal

Settings for
movement-
destination zone

Common logical
channel

Stopped Measurement value
report to wireless
network control
device

Channel setting
communication

Start of transmission

Common logical
channel

Dedicated logical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

Channel setting,
transmission

Common logical
channel

Common logical
channel

Measurement value
report to wireless
network control
device

Channel setting
communication

None
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[0284] As a result of terminal 15 setting the wireless channel, the setting of the user-data transmission channel is
completed and the terminal starts reception. ...(7), (8)
[0285] Thereafter, if data reception from the mobile source zone 141 is impossible or unnecessary, terminal 15 com-
municates the fact that 'it is possible to stop the logical-channel and physical-channel transmission by the mobile source
base station' to the network control device 13 by means of a channel setting completion communication. ...(9), (10)
[0286] The wireless network control device 13, which has received the channel setting completion communication,
checks the state of the movement-source zone 141, for example, checks for the existence in the movement-source
zone 141 of another terminal that is performing the same user transmission channel settings as the terminal 15 making
the zone shift and, if no such terminal is present, stops logical-channel transmission and physical-channel transmission
and cancels the wireless channel. ...(11)
[0287] As a result, the movement-source zone 141 cancels the user-data transmission channel....(12)
[0288] Fig. 71 shows the process flow of the wireless network control device 13 in the sequence of Fig. 70.
[0289] The operation of the movement-destination base station 142 in the sequence of Fig. 70 is the same as that
of Fig. 53 except that the following operations have been removed:

• In procedure (10), 'channel setting completion' from terminal 15 is transmitted to the wireless network control device
13.

• 'Channel setting request' from terminal 15 is not transmitted to the wireless network control device 13. This is
because, although terminal 15 in Fig. 50 has made a transmission to the wireless network control device 13 via
the movement-destination zone 142, in the sequence of Fig. 70, 'measurement value report' is transmitted via the
movement-source zone 141.

• 'Channel setting communication' from the wireless network control device 13 is not transmitted to terminal 15. This
is because, in Fig. 50, the wireless network control device 13 made a transmission to terminal 15 via the wireless
destination zone 142, but, in the sequence of Fig. 70, a transmission is made via the movement-source zone 141.

• A logical channel loaded with multicast (broadcast) data is mapped to a physical channel.

[0290] The operation of the movement-source base station 141 in the sequence of Fig. 70 is the same as the process-
ing of the movement-source base station in Fig. 34. However, this sequence further comprises a function to transmit
the 'measurement value report' from terminal 15 to the wireless network control device 13 in procedure (1) and a
function to transmit a 'channel setting communication' from the wireless network control device to terminal 15 in pro-
cedure (4).
[0291] The operation of terminal 15 in the sequence of Fig. 70 is as shown in Fig. 72. This operation differs from the
processing in Fig. 62 as follows:

• Steps 1 and 2 of Fig. 62 are changed to steps 1, 2, 2' in Fig. 72. This is because, in Fig. 62, when 'zone update
reservation' is transmitted, 'zone update reservation completion' is compulsorily transmitted, but, in Fig. 72, a chan-
nel setting communication is not transmitted in accordance with the judgment by the wireless network control
device 13.

• Step 10 in Fig. 62 has been omitted. This is because, although 'zone update completion confirmation' is received
after a 'zone update completion communication' has been transmitted in Fig. 62, 'channel setting completion' is
sent by way of response to the 'channel setting communication' in Fig. 72.

• 'Zone update reservation completion reception processing' in step 3 of Fig. 62 has been changed to 'channel
setting communication reception processing' in step 3 of Fig. 72.

• ' Zone update completion communication' in step 8 of Fig. 62 has been changed to channel setting completion
communication in step 8 of Fig. 72.

[0292] Fig. 73 is an example of a sequence in a case where a message is transmitted by mounting a plurality of
wireless network control devices 13a and 13b in the embodiment in Fig. 70. In the sequence of Fig. 73, an operation
that is the same as the sequence of Fig. 36 is performed with the exception of the following points:

(1) The commitment for a zone shift to another zone is not the 'zone update reservation' from terminal 15 but is
instead determined by the movement-source wireless network control device 13a on the basis of the measurement
value reported by terminal 15.
(2) 'Zone update reservation completion' is 'channel setting communication'.
(3) 'Zone update completion communication' is 'channel setting completion'.
(4) A message corresponding with 'zone update completion confirmation' is not required.

[0293] Fig. 74 shows the process flow of the movement-source wireless network control device 13a in the sequence
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of Fig. 73 and Fig. 75 shows the process flow of the movement-destination wireless network control device 13b in the
sequence of Fig. 73.
[0294] Fig. 76 is an example of a sequence in a case where a message is transmitted by extending a plurality of
wireless network control devices 13a and 13b in the embodiment of Fig. 70. In the sequence of Fig. 76, an operation
that is the same as the sequence of Fig. 42 with the exception of the following points is performed.

(1) The commitment for a zone shift to another zone is not the 'zone update reservation' from terminal 15 but is
instead determined by the movement-source wireless network control device 13a on the basis of the measurement
value reported by terminal 15.
(2) 'Zone update reservation completion' is 'channel setting communication'.
(3) 'Zone update completion communication' is 'channel setting completion'.
(4) A message corresponding with 'zone update completion confirmation' is not required.

[0295] Fig. 77 shows the process flow of the movement-source wireless network control device 13a in the sequence
of Fig. 76 and Fig. 78 shows the process flow of the movement-destination wireless network control device 13b in the
sequence of Fig. 76.
[0296] Further, the operation shown in Figs. 70 to 78 can also be applied by means of the same procedure to the
fourth embodiment.

(I) Seventh Embodiment

[0297] The seventh embodiment is an embodiment of a mobile communication system in which, when a terminal
receiving a supply of services exists in a region that can be presumed to allow the terminal to receive services from
another zone, the wireless channel of the movement-destination base station captured beforehand is employed and
a change is made to the wireless channel of the movement-destination base station to receive the supply of services.
[0298] Fig. 79 is an explanatory view of the zone-switching procedure of a seventh embodiment.
[0299] The wireless network control device 13 reports channel setting information from each zone to the terminal
via each base station ...(1).
[0300] Terminal 15 determines zone shift implementation when the zone update condition is fulfilled... (2). Subse-
quently, terminal 15 receives channel setting information that has been reported by the wireless network control device
13 via the movement-destination base station 142...(3). The channel setting information includes a predetermined
common wireless channel that corresponds with table 9 from a combination of wireless channel types of the movement-
source base stations 141 and 142.
[0301] A short while afterward, terminal 15 commences reception in the moving destination zone in accordance with
the channel setting information designated by the wireless network control device 13.

[0302] Although channel setting information is reported to the terminal by the wireless network control device 13 via
the movement-destination base station 142 in Fig. 79, the channel setting information can also be reported via the
base station 141 of the movement-source zone as shown in Fig. 80.
[0303] Fig. 81 shows the process flow of the terminal of the seventh embodiment.
[0304] Terminal 15 performs the same judgment as 'zone update communication condition' of the third embodiment,
for example, and judges how to implement zone shift control (step 1). When zone shift control is implemented, process-
ing to receive the channel setting information is performed (step 2) and processing to receive multicast (broadcast)
data is performed on the basis of the wireless channel that is set by means of channel setting information (step 3).
[0305] Following the end of the processing of step 3 or when the condition for zone shift implementation is not fulfilled
in step 1, it is judged whether the multicast (broadcast) services have ended (step 4). If services have not ended, the
processing returns to step 1 and the processing of step 1 and subsequent steps is repeated. If services have ended,
the processing is terminated (step 5).

Table 9

State of terminal (movement
source)

State of movement destination Operation of terminal

Common wireless channel
(common physical channel,
common logical channel)

Common wireless channel
(common physical channel,
common logical channel)

Change to settings of common
wirelesschannel recorded in channel
setting information (common
physical channel, common logical
channel)
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(J) Eighth Embodiment

[0306] The eighth embodiment is an embodiment of a mobile communication system in which, when a terminal
receiving a supply of services move to another zone, the terminal performs the zone movement by switching the wireless
channel to the channel type established by the system and, after the terminal has moved to the other zone, the terminal
changes to the channel type for supplying services in the other zone.
[0307] The rules during the zone switching established by the system are shown in Fig. 82. This constitutes an
example in which a terminal is always switched to an dedicated physical channel during zone switching.
[0308] Further, rules for channel switching following zone switching are shown in Fig. 83. If the movement-destination
base station has stopped, after performing the zone movement, the terminal continues to communicate with the move-
ment-destination base station on an dedicated physical channel. Further, if the movement-destination base station is
communicating on an dedicated physical channel, the terminal continues to communicate with the movement-desti-
nation base station on an dedicated physical channel after performing the zone movement. Further, if the movement-
destination base station is communicating on a common physical channel, the terminal continues to communicate with
the movement-destination base station on the common physical channel by switching from an dedicated physical
channel to the common physical channel.

(j-1) First zone switching procedure

[0309] Fig. 84 is an explanatory view of the zone-switching procedure of the eighth embodiment when the broadcast
channel of the movement-source terminal is an dedicated physical channel. This procedure is similar to the procedure
of the sixth embodiment.
[0310] Terminal 15 sends a measurement value report to the wireless network control device 13 via the movement-
destination base station 142...(1). The wireless network control device 13 detects the fact that the terminal has moved
to another zone or is moving to another zone based on measurement value from the terminal and determines imple-
mentation of zone shift control and determines the implementation of zone shift control...(2). Subsequently, the wireless
network control device 13 communicates the settings of the dedicated physical channel to the movement-destination
base station 142. Further, if the movement-destination base station 142 is communicating with another terminal on a
predetermined channel as shown in Fig. 82, the movement-destination base station 142 continues to communicate
with the other terminal in this state...(3). Further, the wireless network control device 13 communicates the settings of
the dedicated physical channel to terminal 15 as shown in Fig. 82 via the movement-destination base station...(4). As
described earlier, the movement-destination base station 142 transmits broadcast data or multicast data to the terminal
on an dedicated physical channel that is communicated by the wireless network control device 13...(5). Terminal 15
starts to receive the data in the movement-destination zone at the time designated by the wireless network control
device 13...(6).
[0311] A short while afterward, the wireless network control device 13 switches the communication channel of ter-
minal 15 to the communication channel of the movement-destination base station 142 as shown in Fig. 83 by sending
a channel setting communication to terminal 15...(7). For example, in cases where the movement-destination base
station 142 is transmitting broadcast data or multicast data on a common physical channel, the wireless network control
device 13 sets the common physical channel in terminal 15 by means of the channel setting communication and,
thereafter, the movement-destination base station 142 transmits the data to all the terminals on the common physical
channel.
[0312] According to the eighth embodiment, when it takes time to afford the movement-destination base station 142
and terminal 15 the same physical channel, communications between the movement-destination base station 142 and
terminal 15 are first continued by connecting same by means of an dedicated physical channel and, thereafter, the
time-consuming processing to render the channels the same can be performed. As a result, broadcast services are
not cut off. That is, the terminal is able to perform zone switching with continued service.

(j-2) Second zone-switching procedure

[0313] Fig. 85 is another explanatory view of the zone switching procedure of the eighth embodiment when the
broadcast channel of the movement-source terminal is a common physical channel. The procedure is the same as the
procedure of the fifth embodiment.
[0314] Terminal 15 transmits a channel setting request to the wireless network control device 13 via the movement-
destination base station 142 upon detecting zone movement...(1). Upon receiving the channel setting request, the
wireless network control device 13 communicates the settings of an dedicated physical channel to the movement-
destination base station 142. Further, if the movement-destination base station 142 is communicating with another
terminal on a predetermined channel as shown in Fig. 82, communications with the other terminal are continued in this
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state...(2). Further, the wireless network control device 13 communicates the settings of an dedicated physical channel
to terminal 15 as shown in Fig. 82 via the movement-destination base station...(2).
[0315] As described earlier, the movement-destination base station 142 transmits broadcast data or multicast data
to the terminal on an dedicated physical channel that is communicated by the wireless network control device 13...(3).
The terminal 15 starts to receive the data in the movement-destination zone at the time designated by the wireless
network control device 13...(4).
[0316] A short while afterward, the wireless network control device 13 switches the communication channel of the
terminal 15 as shown in Fig. 83 to the communication channel of the movement-destination base station 142 by sending
a channel setting communication to terminal 15...(5). For example, in cases where broadcast data or multicast data is
transmitted by the movement-destination base station 142 on a common physical channel, the wireless network control
device 13 sets a common physical channel for the terminal 15 by means of the channel setting communication. There-
after, the movement-destination base station 142 transmits the data to all the terminals on the common physical channel.
[0317] As described earlier, when a terminal that is receiving a supply of services moves to another zone, the terminal
performs the zone movement by switching the wireless channel to a channel type that is established by the system,
requests the channel type for receiving a supply of services in the movement destination, communicates the wireless
channel type whereby a network device supplies services to the terminal in the other zone and, after the terminal has
moved to the other zone, changes to the channel type for supplying services in the other zone. Thus, the terminal is
able to perform zone switching with continued service.

(j-3) First Modified Example

[0318] The rules during the zone switching established by the system are shown in Fig. 86. This constitutes an
example in which a terminal is always switched to an dedicated logical channel. Further, rules for channel switching
following zone switching are shown in Fig. 87.

(j-4) Second Modified Example

[0319] Rules during zone switching established by the system and rules for channel switching following zone switch-
ing are shown in Fig. 88. This constitutes an example in which the terminal is switched to a common physical channel
only when the movement-destination base station 142 is serviced on a common physical channel and where the terminal
is otherwise switched to an dedicated physical channel. The channel-type switching of this modified example can be
implemented by means of the same procedure as the procedure shown in the eighth embodiment.

(j-5) Third Modified Example

[0320] Rules during zone switching established by the system and rules for channel switching following zone switch-
ing are shown in Fig. 89. This constitutes an example in which the terminal is switched to a common logical channel
only when the movement-destination base station is serviced on a common logical channel and where the terminal is
otherwise switched to an dedicated logical channel.

(j-6) Fourth Modified Example

[0321] Rules during zone switching established by the system and rules for channel switching following zone switch-
ing are shown in Fig. 90. This constitutes an example in which zone switching is performed by means of the movement-
source channel. The channel-type switching of this modified example can be implemented by means of the same
procedure as the procedure shown in the eighth embodiment.

(j-7) Fifth Modified Example

[0322] Rules during zone switching established by the system and rules for channel switching following zone switch-
ing are shown in Fig. 91. This constitutes an example in which the terminal performs zone switching by means of the
movement-source channel.
[0323] According to the eighth embodiment, when it takes time to afford the movement-destination base station and
the terminal the same wireless channel, communications between the movement-destination base station and the
terminal are first continued by connecting same by means of a wireless channel established by the system and, there-
after, the time-consuming processing to render the channels the same can be performed. As a result, broadcast services
are not cut off.
[0324] Furthermore, according to the eighth embodiment, a zone shift can be performed regardless of the type of
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the physical channel for supplying the services by means of the movement-source base station 141 and movement-
destination base station 142. As a result, a zone shift can be executed on a channel that possesses the characteristic
of not being susceptible to the interruption of data in the communication system or a channel that allows wireless
resources in the periphery of the zone to the used efficiently, and so forth, whereby services can be improved and the
system usage efficiency can be increased.
[0325] In this case, in an example where zone switching is performed on a channel that allows wireless resources
in the zone periphery to be used efficiently, the procedure of (2) 'detecting movement to another zone and determining
zone shift implementation' in Fig. 84 is a procedure known as (2) 'other zone periphery movement detection and chan-
nel-type change determination'. Further, the 'channel setting request' of procedure (1) in Fig. 85 can also be transmitted
by terminal 15 upon detection of arrival in the periphery of the other zone.

(j-8) Sixth Modified Example

[0326] As shown in Figs. 92 and 93, through the addition of the procedures indicated by the dotted lines to the
sequences of Figs. 84 and 85 respectively, the settings for the movement-source zone 141 can also be made at the
same time as or prior to the channel settings for the movement-destination zone 142.

(j-9) Seven Modified Example

[0327] As shown in Fig. 94, terminal 15 can also issue a 'measurement value report' that constitutes a trigger for
issuing the 'channel setting communication' of procedure (7) between procedures (6) and (7) in Fig. 84.
[0328] Further, as shown Fig. 95, terminal 15 can also issue a 'measurement value report' that constitutes a trigger
for issuing the 'channel setting communication' of procedure (5) between procedures (4) and (5) in Fig. 85.
[0329] In addition, as shown in Figs. 96 and 97, the constitution can be such that terminal 15 issues the 'channel
setting request' of procedure (8) and the wireless network control device 13 issues the channel setting communication
of (9) after procedure (6) of Fig. 84 and procedure (4) of Fig. 85 respectively.
[0330] Further, Figs. 84 and 85 are examples in which a zone shift takes place via movement-destination zone 142
when movement is from the movement-source zone 141 to movement-destination zone 142 but can instead take place
via the movement-source zone 141.

(K) Ninth Embodiment

[0331] The ninth embodiment is an embodiment a system that performs a broadcast or multicast by means of a
predetermined method (the third to seventh embodiments) in accordance with the channel type, transmission state,
and transmission stoppage state of the wireless channel for supplying the services of the movement destination, as
well as the channel type of the wireless channel of the terminal receiving a supply of services.
[0332] The table in Fig. 98 shows how to implement (1) the channel of communication to the terminal and (2) any of
the methods of the third to seventh embodiments in correspondence with a combination of channel types of the move-
ment source and movement destination.
[0333] Therefore, the system performs a broadcast or multicast in accordance with any of the methods of the third
to seventh embodiments on the basis of the combination of channel types of the movement source and movement
destination.

(L) Tenth Embodiment

[0334] The tenth embodiment is an embodiment in which the channel type, transmission state, and transmission
stoppage state of the wireless channel for supplying the services of the movement destination is reported by the move-
ment-destination base station 142. Fig. 99providesaconceptualview. Further, Fig. 100 shows an example of the con-
stitution of report information. The base station manages, for each service, (1) the transmission state (transmission in
progress, transmission stopped), (2) the supply channel, (3) the wireless resources (frequency, spread code, time slot)
and then creates and reports the table in Fig. 100.

(M) Eleventh Embodiment

[0335] The eleventh embodiment is an example where the channel type, transmission state, and transmission stop-
page state of the wireless channel supplying the services of the movement source are reported by the movement-
source base station 141.
[0336] Fig. 101 provides a conceptual view. Further, Fig. 102 shows an example of the constitution of report infor-
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mation. Each base station manages, for each of the services of adjacent zones, (1) the transmission state (transmission
in progress, transmission stopped), (2) the supply channel, (3)the wireless resources (frequency, spread code, time
slot) and then creates and reports the table in Fig. 102.
[0337] Although, in the above description, the service area of the base station was one zone or an area established
by dividing the service area into a plurality of zones constituted a zone, a variety of zone definitions can be considered.
For example, the service areas of one or more base stations can be combined to establish one zone or an area es-
tablished by dividing the service area into a plurality of zones can constitute a zone.
[0338] According to the present invention above, a judgment standard (the existence of a terminal receiving a supply
of services, for example) is established for one zone within a service area or for each zone divided into a plurality of
zones and broadcast data or multicast data is not transmitted by the base station to a zone that does not satisfy the
standard (in which a terminal is not present). Therefore, when the standard is not satisfied in one zone, broadcast data
and multicast data are not transmitted, meaning that the wireless resources in the zone can be used efficiently.
[0339] In addition, according to the present invention above, when a terminal that is receiving a supply of services
exists in a region that allows services to be received from the base station of another zone and the terminal requests
wireless-channel data transmission from the base station, the data is transmitted on the wireless channel from the
base station on the basis of the request, or it is detected that a terminal that is receiving a supply of services exists in
a region that allows services to the received from another zone and the data is transmitted on the wireless channel
from the base station of the other zone, whereby a zone shift in a system that makes efficient use of wireless resources
can be performed without problems.
[0340] Furthermore, according to the present invention, a judgment standard is established for one zone in a service
area or for each zone divided into a plurality of zones and a wireless channel type (dedicated physical channel, common
physical channel, for example) is determined on the basis of the judgment result. Therefore, in one zone, the optimal
wireless channel for transmitting broadcast data and multicast data can be selected in accordance with the judgment
standard, whereby the wireless resources in the zone can be used efficiently and the transmission power and interfer-
ence power of the base station can be reduced.
[0341] Moreover, according to the present invention, when a terminal that is receiving a supply of services exists in
a region that allows services to be received from the base station of another zone and the terminal requests a wireless
channel for supplying the services of the base station, the wireless channel is determined on the basis of the request
and the data is transmitted on the wireless channel, or it is detected that a terminal receiving a supply of services exists
in a region that allows services to be received from another zone and, when the existence of the terminal is detected,
the wireless channel is determined and the data is transmitted on the wireless channel, whereby a zone shift in a
system that makes efficient use of wireless resources can be performed without problems.

Claims

1. A mobile communication system that transmits broadcast data or multicast data from a base station, comprising:

means for holding a judgment standard for determining whether the data is transmitted to each zone in a case
where the service areas of one or more base stations are combined to establish one zone or in a case where
the service areas are divided into a plurality of zones; and
control means for controlling the transmission and transmission stoppage of the data in accordance with the
judgment standard.

2. The mobile communication system according to claim 1, wherein the judgment standard is a determination of
whether a terminal receiving services exists in a zone and the control means stops the transmission of the data if
such a terminal does not exist.

3. The mobile communication system according to claim 1, comprising:

means that, when a terminal receiving a supply of services exists in a region that allows services to be received
from a base station of another zone and the terminal requests wireless-channel data transmission from the
base station, implement control such that the data is transmitted on the wireless channel from the base station
on the basis of the request.

4. The mobile communication system according to claim 1, comprising:

detection means for detecting the existence of a terminal receiving a supply of services in a region that allows
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services to be received from another zone; and
means for implementing control such that the data is transmitted on a wireless channel from the base station
of the other zone.

5. The mobile communication system according to claim 4, wherein the detection means detects that a terminal has
moved to a region that allows services to be received from another zone on the basis of a measurement report
value received from the terminal.

6. The mobile communication system according to claim 5, wherein the terminal transmits the measurement report
value when a measurement value report condition is satisfied, this condition being that the reception quality in the
other zone is continuously favorable for a fixed time or more.

7. The mobile communication system according to claim 1, comprising:

transmission control means for implementing control such that, when a terminal receiving a supply of services
requests, from a movement-source base station, a wireless-channel data transmission of a movement-desti-
nation base station, a wireless channel from the movement-destination base station is determined on the basis
of the request and the data is transmitted on the wireless channel.

8. The mobile communication system according to claim 7, comprising:

means for controlling the disconnection of a user data transmission path of a movement-source base station
in accordance with a request from the terminal,

wherein the movement-destination base station establishes an user data transmission path in a movement-
destination zone with respect to the terminal on the basis of the transmission instruction from said transmission
control means and, after zone movement has completed, the terminal issues a request to said disconnection
control means to stop data transmission by the movement-source base station via the movement-destination base
station and the movement-source base station disconnects the user data transmission path in accordance with a
disconnection instruction from the disconnection control means.

9. The mobile communication system according to claim 1, comprising:

means for detecting that a terminal receiving a supply of services exists in a region that allows services to be
received from a neighboring zone; and
transmission control means for implementing control such that the data is transmitted on a wireless channel
from the neighboring zone on the basis of the detection result.

10. The mobile communication system according to claim 9, comprising:

means for controlling the disconnection of a user data transmission path of a movement - source base station
in accordance with a request from the terminal,

wherein a movement-destination base station establishes the user data transmission path in the movement-
destination zone with respect to the terminal on the basis of a transmission instruction from the transmission control
means and, after zone movement has completed, the terminal issues a request to the disconnection control means
to stop data transmission by the movement-source base station via the movement-destination base station and
the movement-source base station disconnects the user data transmission path in accordance with a disconnection
instruction from the disconnection control means.

11. The mobile communication system according to claim 1,
wherein, when a terminal makes a request for a wireless network control device of a wireless-channel data trans-
mission of a movement-destination base station via movement-source base station upon detecting movement to
a region that allows services to be received from a neighboring zone or when it is detected that the terminal exists
in the region that allows services to be received from neighboring zone, the wireless network control device es-
tablishes a user data channel between its own device and core network, determines a wireless channel of the
movement-destination base station, and transmits the data received from the core network to the terminal on the
wireless channel.
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12. The mobile communication system according to claim 11, wherein the wireless network control device disconnects
the user data channel established between its own device and the core network in accordance with a request from
the terminal following zone movement.

13. A wireless network control device in a mobile communication system that transmits broadcast data or multicast
data from a base station, comprising:

means for holding a judgment standard for determining whether the data is transmitted to each zone in a case
where the service areas of one or more base stations are combined to establish one zone or in a case where
the service areas are divided into a plurality of zones; and
control means for controlling the transmission and transmission stoppage of the data in accordance with the
judgment standard.

14. A base station in a mobile communication system that transmits broadcast data or multicast data from a base
station, comprising:

means for holding a judgment standard for determining whether the data is transmitted to each zone in a case
where the service area of the base station is one zone or in a case where the service area is divided into a
plurality of zones; and
control means for controlling the transmission and transmission stoppage of the data in accordance with the
judgment standard.

15. A mobile communication system that transmits broadcast data or multicast data from a base station, comprising:

means for holding a judgment standard for determining type of a wireless channel for transmitting the data to
each zone in a case where the service areas of one or more base stations are combined to establish one zone
or in a case where the service areas are divided into a plurality of zones; and
means for determining the type of the wireless channel for transmitting the data in accordance with the judg-
ment standard.

16. The mobile communication system according to claim 15, wherein the judgment standard is a number of terminals
receiving services that exist in a zone, or a power required to supply services, or a interference amount produced
when services are supplied.

17. The mobile communication system according to claim 16, comprising:

means for calling terminals receiving a supply of services one by one or simultaneously in group unit and
calculating the power required to supply services or the interference amount produced when services are
supplied.

18. The mobile communication system according to claim 15, comprising:

detection means for detecting the existence of a terminal receiving a supply of services in a region that allows
services to be received from another zone; and
means for implementing control such that the data is transmitted on a wireless channel from the base station
of the other zone.

wherein the terminal transmits the measurement report value when a measurement value report condition
is satisfied, the condition being that the reception quality in the other zone is continuously favorable for a fixed
time or more; and the detection means detects that the terminal has moved to the region that allows services to
be received from another zone on the basis of a measurement report value received from the terminal.

19. The mobile communication system according to claim 15, comprising:

means that, when a terminal receiving a supply of services exists in a region that allows services to be received
from a base station in another zone and the terminal requests a wireless channel for receiving the services
from the base station, determine a wireless channel on the basis of the request; and
means for implementing control such that the data is transmitted on the wireless channel.
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20. The mobile communication system according to claim 15, comprising:

detection means for detecting the existence of a terminal receiving a supply of services in a region that allows
services to be received from other zone; and
means for determining a wireless channel when said existence of the terminal is detected and implementing
control such that the data is transmitted on the wireless channel.

21. The mobile communication system according to claim 20, wherein the detection means detects, on the basis of a
measurement report value received from the terminal, that the terminal has moved to the region that allows services
to be received from the other zone.

22. The mobile communication system according to claim 15, comprising:

transmission control means for implementing control such that, when a terminal receiving a supply of services
requests, from a movement-source base station, a wireless-channel data transmission of a movement-desti-
nation base station, a wireless channel from the movement-destination base station is determined on the basis
of the request and the data is transmitted on the wireless channel.

23. The mobile communication system according to claim 22, comprising:

means for controlling the disconnection of a user data transmission channel of the movement-source base
station in accordance with a request from the terminal,

wherein the movement-destination base station establishes a user data transmission path and a wireless
channel in a movement-destination zone with respect to the terminal on the basis of a transmission instruction
from the transmission control means and, after zone movement has completed, the terminal issues a request to
the disconnection control means to stop data transmission by the movement-source base station via the movement-
destination base station and the movement-source base station disconnects the user data transmission path in
accordance with a disconnection instruction from the disconnection control means.

24. The mobile communication system according to claim 15, comprising:

means for detecting that a terminal receiving a supply of services exists in a region that allows services to be
received from a neighboring zone; and
means for implementing control such that the data is transmitted on a wireless channel from the neighboring
zone on the basis of the detection result.

25. The mobile communication system according to claim 24, comprising:

means for controlling the disconnection of a user data transmission path of amovement-source base station
in accordance with a request from the terminal,

wherein a movement-destination base station establishes a user data transmission path and a wireless chan-
nel in a movement-destination zone with respect to the terminal on the basis of a transmission instruction from the
transmission control means and, after zone movement has completed, the terminal issues a request to the dis-
connection control means to stop data transmission by the movement-source base station via the movement-
destination base station and the movement-source base station disconnects a user data transmission channel in
accordance with a disconnection instruction from the disconnection control means.

26. The mobile communication system according to claim 15,
wherein, when a terminal makes a request for a wireless control device of a wireless-channel data transmission
from a movement-destination base station, via a movement-source base station upon detecting movement to a
region that allows services to be received from another zone or when it is detected that the terminal exists in a
region that allows services to be received from another zone, the wireless network control device establishes a
user data channel between its own device and a core network, determines a wireless channel of the movement-
destination base station and transmits the data received from the core network to the terminal on the wireless
channel.
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27. The mobile communication system according to claim 26, wherein the wireless network control device cancels the
user data disconnects established between its own device and the core network in accordance with a request from
the terminal following zone movement.

28. A mobile communication system that transmits broadcast data or multicast data, comprising:

a base station that transmits the data to a terminal of each zone;
a wireless network control device that transmits channel setting information to the terminal of each zone via
the base station; and
a terminal that, upon moving to a region that allows services to be received from another zone, changes a
current wireless channel to a wireless channel corresponding to said zone that is acquired from the channel
setting information and receives a supply of services.

29. A mobile terminal in a mobile communication system that transmits broadcast data or multicast data, comprising:

means for receiving channel setting information that is transmitted from a wireless network control device via
a base station;
means for detecting movement to a region that allows services to be received from another zone; and
means for changing a current wireless channel to a wireless channel corresponding saidanother zone that is
acquired from the channel setting information in the event of movement to said region,

wherein the terminal receives a supply of services from the wireless channel.

30. The mobile terminal according to claim 29, comprising:

means for requesting stoppage of data transmission by a movement-source base station via a movement-
destination base station of said zone after zone movement has completed.

31. A mobile communication system that transmits broadcast data or multicast data, comprising:

a base station that transmits the data to a terminal of each zone;
a wireless network control device that transmits channel setting information to the terminal of each zone via
the base station; and
a terminal for receiving the data from the base station by changing a channel type to a new channel type when
the terminal moves another zone;

wherein, the terminal requests anew channel type for receiving a supply of services when the terminal moves
to another zone;

the wireless network control device communicates the channel setting information to the terminal in response
to the channel type request; and
the terminal acquires the type of the wireless channel which supplies services in said another zone from the
channel setting information and receives the data from the base station in said another zone by changing the
current channel-type to the new channel type thus acquired.

32. A mobile terminal in a mobile communication system that transmits broadcast data or multicast data, comprising:

means for detecting movement to a region that allows services to be received from another zone;
means for requesting a channel type for receiving a supply of services in said another zone when the terminal
moves to this zone;
means for receiving the channel type communicated by a wireless network control device in response to the
channel type request; and
means for receiving the data from a base station in said another zone by changing a current channel type to
the received channel type.

33. The mobile terminal according to claim 32, comprising:

means for performing zone movement by changing the current wireless channel to the channel type commu-
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nicated by the wireless network control device.

34. The mobile terminal according to claim 32, comprising:

means for requesting stoppage of data transmission by a movement-source base station via the movement-
destination base station in said another zone, after the zone movement has completed.

35. A mobile communication system that transmits broadcast data or multicast data comprising;

a terminal for performing zone movement by changing a current wireless channel to a channel type established
by the system and;
a network device for detecting that the terminal has moved to other zone and communicating to the terminal
a type of a wireless channel which supplies services to the terminal in the other zone; wherein the terminal
receives the data from the base station by changing the current wireless channel to the communicated wireless
channel type.

36. A mobile terminal in a mobile communication system that transmits broadcast data or multicast data, comprising:

means for receiving a type of a wireless channel for supplying services in other zone that is communicated
by a network device when the terminal moves to the other zone; and
means for receiving the data from a base station by changing a current wireless channel type to the commu-
nicated wireless channel type.

37. The mobile terminal according to claim 36, comprising:

means for performing zone movement by changing the current wireless channel to the channel type commu-
nicated by the network device.

38. The mobile terminal according to claim 36, comprising:

means for requesting stoppage of data transmission by a movement-source base station via a movement-
destination base station in the other zone, after the zone movement has completed.

39. A wireless network control device in a mobile communication system that transmits broadcast data or multicast
data from a base station, comprising:

means for holding a judgment standard for determining a type of wireless channel for transmitting the data to
each zone in a case where the service areas of one or more base stations are combined to establish one zone
or in a case where the service areas are divided into a plurality of zones; and
means for determining the type of the wireless channel for transmitting the data in accordance with the judg-
ment standard.

40. A base station in a mobile communication system that transmits broadcast data or multicast data, comprising:

means for holding a judgment standard for determining a type of wireless channel for transmitting the data to
each zone in a case where the service area of the base station is divided into a plurality of zones; and
means for determining the type of the wireless channel for transmitting the data in accordance with the judg-
ment standard.
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